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Lubrication by Farval is automatic, too, 


on these Cross Transfer-matics 


@ Automation is the soul of Cross Transfer-matic machine tools. 
They do as many as 73 machining operations one after another 
on complex parts, delivering more than 100 pieces per hour. 


Vital to continuous operation of these machines is the lubrication 
system. It, too, is automatic. It is Farval. With Farval there is no 
need to stop a machine for lubrication of even its most inacces- 
sible bearings. And Farval ensures that every bearing receives the 
proper amount of oil or grease as often as needed. 


More and more, machine designers, engineers, and production 
men are employing Farval to protect the large investments repre- 
sented by automated production lines. Farval’s own sales engi- 
neers are available and eager to work with industry to meet any 
and all problems related to centralized lubrication. For Bulletin 
26-R and details of our engineering service, write The Farval 
Corporation, 3267 East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm and Gear Company, Industrial Worm 
Gearing. In Canada: Peacock Brothers Limited. 


FARVAL— 
Studies in 
Centralized 
Lubrication 
No. 194 





KEYS TO ADEQUATE LUBRICATION — 
Wherever you can see these Farval manifolds, 
dual lubricant lines, and central pumping 


station, you know a machine is being properly 


lubricated. 
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Highlights of Articles Scheduled for Coming Issues! 


A Dual Purpose Film Strength Additive for Engine Crankcase Oils 


Engineers and chemists have suspected that agents soluble in mineral oil possess the 
property of forming a very thin or molecular film on sliding metal surfaces and are 
capable of improving film strengths required for engine lubrication. In evaluating a new 
film strength improver it was found that film strength increases by adsorption onto 
metal surfaces and the additive reacts or alloys with metals just before seizure conditions 
permitting metal flow until high points are leveled and seizure obviated. 


Disinfection of Soluble Oil Emulsions 


Emulsifiable oils are complex chemical mixtures. They contain petroleum, lard oil, 
sperm oil, rape seed oil, tall oil, petroleum sulfonate, naphthenate, oleate, resinate, 
isopropopanol, and various glycol ethers. Two schools of thought exist for the causative 
agents of dermatoses: (1) The growth of bacteria in soluble emulsions which invades 
the skin, and (2) Potentially pathogenic bacteria, normally present on the skin, invade 
the weakened epidermis to establish infection. Disinfectants recommended by the sup- 
pliers of soluble oils have been tested and a comparative list of recommended additives 
for disinfecting emulsions is presented. The tests presented show that the addition of 
disinfectants by some manufacturers has serious limitations and that some disinfectants 
recommended for addition by the user may be useless in controlling bacterial growth. 


A New Method for the Determination of Attitude & Eccentricity in Journal 
Bearings 


Some of the most difficult yet most important measurements to be made in bearings are 
those of determining the attitude, eccentricity, and film thickness. A new method of 
measurement is described which measures the motion between a rigidly-supported shaft 
and a floating bearing. Three types of instruments were used to measure this motion. 
Since the work was accompanied with a stability analysis of journal bearings, only 
eccentricity ratios in the range from 0 to 0.5 were investigated. 


Use of Rolling Contact Bearings in Low Viscosity Liquid Metal Lubricants 


Tests were conducted on rolling contact bearings submerged in and lubricated by either 
liquid sodium-potassium alloy or liquid sodium to determine the effect of thrust load on 
the bearing with respect to bearing life. Various materials of construction and bearing 
design were used, and the effects of these variables were measured. 


Numerical Solution of Reynolds’ Equation for Sector Thrust Bearings 


A method of solving the Reynolds’ equation using digital computer techniques has been 
developed to predict sector bearing performance. The results compare favorably with 
experiment and known analytical solutions. The investigation indicates that good design 
criteria may be established for sector thrust bearings with arbitrary geometries, and 
possibly very accurate predictions may be obtained if the Reynolds’ and energy equa- 
tions can be solved simultaneously by this technique. 











February, 1957, LUBRICATION ENGINEERING 

















Grease Chemists: 


Only Lithium Hydroxide - Base 
Grease Offers the Correct Balance 
of Critical Properties™ Necessary 
for Proper Lubrication Performance 
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The action of lithium as a gelling agent dominantly controls the first four of 
these functional properties. Fatty acids, oil and auxiliary additives influence 
the last four. Lithium does not adversely affect any of these critical properties, 








©) PUMPABILITY 


MECHANICAL STABILITY 5 


There are definite manufacturing and market- 
ing advantages in producing lithium-based 
grease. Inventory control is but one of them. 
Being a true multipurpose product, only one 
lithium soap grease is needed to lubricate your 
car: chassis, water pump, wheel bearings and 
universal joints. Often, several single-purpose 
lubricants are replaced in special industrial 
applications. Of equal significance is Lithium 
Corporation’s acceptance in the field: over 


10 years’ production experience supplying 
lithium hydroxide to the grease industry. Add 
to this our unsurpassed production facilities 
and you are assured of a reliable source of 
consistently uniform quality LiOH, available 
from inventory for immediate shipment. 
Since we are equally interested in develop- 
ing better lithium products, why not get in 
touch with us? A card or letter will bring 
immediate response. 





OF AMERICA, ING. 


LITHIUM CORPORATION 


2585 RAND TOWER, MINNEAPOLIS 2, MINN. 





PROCESSORS OF LITHIUM METAL+ METAL DISPERSIONS» METAL DERIVA- BRANCH SALES OFFICES: New York Pittsburgh « Chicago» MINES: Keystone, 
TIVES: Amide « Hydride Nitride e SALTS: Bromide « Carbonate « Chloride e Custer, Hill City, South Dakota Bessemer City, North Carolinas Cat Lake, 
Hydroxide e SPECIAL COMPOUNDS: Aluminate « Borate « Borosilicate « Cobaltite e Manitoba e Amos Area, Quebec e PLANTS: St. Louis Park, Minnesota « Bessemer 
e Manganite » Molybdate « Silicate » Titanate « Zirconate « Zirconium Silicate City, North Carolina e RESEARCH LABORATORY: St. Louis Park, Minn, 
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ATLANTIC 
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HE KEEPS THEM ROLLING— 
THE MAN FROM ATLANTIC 


























The Atlantic specialist in industrial lubrication is a 
highly skilled expert. He’s spent years in the study of 
every heavy lubricating and cutting-oil problem . . . and 
he’s backed by other Atlantic specialists in lubrication 
research, production, quality control and marketing. 


Atlantic’s experience since 1870 has made us familiar 
with your lubricating needs. We’ve developed the 
products necessary to do any lubrication job perfectly 
...at the lowest cost... for every wheel that turns 
in industry. 


Your company can benefit from our extensive ex- 
perience and services. For further information on 
Atlantic’s family of products for industrial lubrica- 
tion and metal processing, write or wire Dept. L-2 
The Atlantic Refining Company, at the nearest office 
listed below. 





PHILADELPHIA, PA. SYRACUSE, N. Y. Atlantic Refining 
260 South Broad St. Salina and Genesee Sts. ee, = Brazil 
ifici tello 
PROVIDENCE, R. I, READING, PA. 151 Avenida Nilo Pecanh 
430 Hospital Trust Bldg. First and Penn Aves. Rio de pon tg a ' 
CHARLOTTE, N. C. PITTSBURGH, PA. Porto Rico Oil Company, Inc. 


1112 South Boulevard Chamber of Commerce Bldg. Box 4832, San Juan, Puerto Rico 
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A Salute To The Engineering Profession 


That week of February, in which we commemo- 
rate George Washington’s birthday, has been set aside 
for the past several years to recognize the engineer 
for his contributions to the development of this 
country. This Week is selected because George 
Washington was recognized as the first engineer in 
this nation. 


“Engineering . . . America’s Great Resource,” 
has been chosen as the theme for the 1957 Engineers 
Week. What could be a more timely theme with the 
increasing recognition that our real resources are not 
under ground, but are walking around above ground 
— in the minds and attitudes of our people? The 
engineering skills and knowledge are the resources 
that will be applied to complex situations which will 
develop for America an expanding and continuing 
growth based on technological developments. 


Engineers generally, are much too prone to sit 
back and let others receive credit for their fine 
achievements. How often has one seen the dedicatory 
stone on an engineering achievement with the name 
of a dignitary or philanthropist boldly inscribed, and 
with little or no mention of the individual that made 
such achievement possible. While it is true that there 
will be considerable national recognition of Engineers 
Week through radio, television, newspaper and maga- 
zine articles, the real public relations value lies within 
the engineer himself. 

The public’s impression of engineering is created 
by the engineer; friends, neighbors and acquaintances 
gain their impression from the individual engineer 
they know. The great engineering discoveries of the 
past ages and amazing technological developments of 
the Twentieth Century have swept us to our highest 
level of material well-being. The necessities of life 
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are commonplace, and Americans these days enjoy 
many advantages which were considered luxuries only 
20 years ago. 

Our living standards are high, but there can be 
no final plateau — man is ever demanding more. 

What will the future bring? What challenges 
await the engineer? What rewards does the future 
hold for him? 

His overall goal, of course, is evident . . . the 
balanced improvement of man’s world, socially and 
materially. To this end, the engineer must play an 
important dual role: that of an effective servant of 
mankind, and at the same time, that of a responsible 
leader. 


It is obvious that technology must advance — 
and it will — but the engineer's responsibility goes 
beyond the realm of technology. He must take a 
more active part in the social aspects of man’s well- 
being, beyond the level of material improvements. 
He must use his engineering ability to understand 
and solve problems in the area of civic and govern- 
mental affairs. 

Engineers must enlist greater public participation 
in engineering progress by interpreting technical 
matters more clearly to the non-technical public. 
Generally, this is where the engineer has failed. To 
enhance the professional recognition that should 
rightfully be the engineer's, requires that he become 
active in civic affairs and explain the engineering 
phenomenon which has enshrouded the profession. 
Let your friends and acquaintances know that you are 
an engineer — help them with their civic problems 
— and interpret the engineering profession to the 
layman and greater recognition will be accorded this 
most dignified profession. 

Calvert L. Willey 


Administrative Secretary 
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CHECKS 
“STICK-SLIP” 
ON A 

GRAND SCALE 


When engineers of Baldwin-Lima- 
Hamilton Corporation designed and built 
this mammoth 5,000,000 pound universal 
testing machine for Lehigh University, 
they realized from years of experience 
that extreme testing pressures could 
cause destructive “stick-slip’ action in 
the test specimen grips and the loading 
screws. 


That is why MOLYKOTE Lubricant 
was generously applied to both the grips 
and the screws before the first trial spec- 
imen was broken in this giant universal 
tester. 


Baldwin engineers, as well as en- 
gineers throughout industry, have come 
to depend upon MOLYKOTE Lubricant in 
extreme pressure applications. 


MOLYKOTE is manufactured from 
the purest molybdenum disulfide powder 
available to industry today. It is com- 
pounded under laboratory supervision 
to retain this purity in the manufacturing 
process and has achieved an enviable 
reputation for overcoming the toughest 
lubrication problems in industry. 


MOLYKOTE Lubricant is distributed 
throughout the world, wherever industry 
faces the obstacles of providing ade- 
quate lubrication in extreme pressure 
and extreme temperature applications. 






MOLYROTE 


INDUSTRY'S MOST VERSATILE 
tv an . 





MOLYROTE 


“%e ALPHA MOLYROTE Corporation 






































5,000,000 pound B-T-E Universal Testing Machine 
installed in Fritz Engineering Laboratory, Lehigh 
University, Bethlehem, Pa. Built by Baldwin-Lima- 
Hamilton Corporation, Eddystone, Pa, 






If you are not re- 
ceiving the new 
LUBRICATON 
NEWSLETTER, write 
today on your com- 
pany letterhead 
and we will gladly 
add your name to 
our mailing list. 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 
71 Arnulfstrasse, Munich 19, Germany 
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New Products 





Distilling Apparatus. The Car- 
gille-Wagner Distilling Unit (pic- 
tured above) provides several new 
features that facilitate small dis- 
tillations. Recommended for dis- 
tillations of solvents, petroleum 
products, beverages, organics, the 
unit requires no tripod, no ring 
stand, no clamps, no water con- 
nections. It is easily set up, 
easily operated, and needs only to 
be plugged into the line current. 
Six of these units can be operated 
at one time on laboratory table 
space only 36” wide. The base, 
only 4” wide, is fitted with two 
uprights. One supports a copper 
cooling coil, and the other has a 
special electric heater rigidly at- 
tached. The curvature of the heat- 
er cavity fits snugly around a 25 
ml. Pyrex distilling flask to pro- 
mote heating efficiency. A 20 ml. 
cylinder is used for measuring out 
liquids to be distilled, also for re- 
ceiving distillates. (Cargille Scien- 
tific Inc., 117 Liberty St., N. Y.C.) 


Oil-Resistant Air Hose. “Dura- 
prene,” a lightweight two-braid 
hose constructed to meet the com- 
pany’s rigid specifications of “oil 
resistant,” is applicable to a wide 
range of industrial uses where air 
pressures of up to 200 psi are en- 
countered. Presently available in 
sizes up to and including %”, 
samples are available upon re- 
quest. (Hamilton Rubber Mfg. 
Corp., Trenton, N. J.) 





Coolant Clarifier. A new grinding 
and honing coolant clarifier, Mod- 
el 115 (pictured above), uses cen- 
trifugal force to remove both free 
abrasive grains and metal par- 
ticles from coolants. In this way, 
bulky magnetic equipment as well 
as costly filter replacement is 
eliminated. Model 115 requires 
but six square feet of space for in- 
stallation, has a dirt-holding ca- 
pacity of over three gallons, and 
handles all types of coolants. (The 
DeLaval Separator Co., Pough- 
keepsie, N. Y.) 


Plastic Gasket Material. Vacuum 
line sealing problems are being 
solved by a new Plastic Gasket 
material. Users report that by 
adding \%4” film or coating to 
flange faces and gasket surfaces, 
vacuum line leakage is reduced to 
a minimum. Any slight leakage 
which may occur after line has 
been in service for some time can 
be corrected without dismantling 
flanges by simply applying 4%.” of 
Plastic Gasket material around 
the outside surface of the flange 
where they meet with the gasket. 
Available in two formulations: 
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one for air, steam, water, mild 
chemicals; the other for gasoline, 
oil, solvents, etc. Where flange 
faces are unmarred and come to- 
gether evenly, the material can be 
used alone without any other type 
gasketing material. It is non- 


hardening, and flanges are easy to 


dismantle even after years of serv- 
ice. (Flexrock Co., 3603-F Fil- 
bert St., Philadelphia 1, Pa.) 


New Aviation Oil. Gulf Oil Corp. 
has announced plans to market a 
newly perfected detergent avia- 
tion oil for use in all types of 
aircraft engines. The new prod- 
uct is a blend of oils to which has 
been added an anti-foam agent 
and a detergent dispersant effec- 
tive for both high and low tem- 
perature operation. The new 
formulation will be made avail- 
able in SAE 30, SAE 40, and 
SAE 50 viscosity grades. (Gulf 
Oil Corp., Pittsburgh, Pa.) 


Cover Story— 





Pre-Lubrication of a Diesel Engine 
after Overhaul. The photograph on 
the front cover of this issue shows how 
a Quick-Seal coupling permits “snap- 
on” connection of portable oil-circulat- 
ing pump to engine crankcase. A check- 
valve inside the coupling prevents leak- 
age from the line when disconnected. 
Operator is shown retracting coupling 
collar which permits coupling body to 
be inserted on coupling nipple. Release 
of collar then locks both parts of cou- 
pling together, completing piping con- 
nection from crankcase to pump. (Sub- 
mitted by Titeflex, Inc., 10 Hendee St., 
Springfield 4, Mass.) 
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Takes Shock Load 
on 160 TON Press 


test the most economical, best-lasting 








P. O. Box 1675 


@ TRACE MARKS 
PEGISTEREO 


BENTONE 34 


Grease Manufacturers 
and Distributors 





THE ACME REFINING CO., Cleveland, Ohio 
ADAM COOKS SONS, INC., Linden, N. J. 


ALEMITE DIV., STEWART-WARNER CORP., 
Chicago, ti. 


ALLUBE CORP., Glendale, Calif. 
THE AMERICAN LUBRICANTS CO., Dayton, Ohio 
ARKANSAS FUEL OIL CORP., Shreveport, La. 


BATTENFELD ~~ & OIL CORP., 
Kansas City, Mo. 


aie re GREASE & OIL CORP. OF CALI- 
RNIA, Compton, Calif. 


BATTENFELD GREASE & OIL 7 OF NEW 
YORK, North Tonawanda, N. Y 


BEL-RAY CO., INC., Madison, N. J. 
BOBBISH INDUSTRIAL PRODUCTS CO., 
Dearborn, Mich 


THE BROOKS OIL co., Pittsburgh, Pa. 
CASCADE PETROLEUM CO., Denver, Colo. 
CATO OIL AND GREASE CO., Okla. City, Okla. 


CONSUMERS —— ASSOCIATION, 
Kansas City, Mo. 


CRAWFORD EMULSIONS, Pittsburgh, Pa. 
DENS-OIL LUBRICANT CO., Kansas City, Mo. 
JAMES W. DOYLE CORP., Detroit, Mich. 

FISKE BROTHERS REFINING CO., Newark, N. J. 
FISKE BROTHERS REFINING CO., Toledo, Ohio 
THE FRANKLIN OIL AND GAS CO., Bedford, O. 
GEORGIA-CAROLINA OIL CO., Macon, Georgia 
GLOBE GREASE & MFG. CO., Los Angeles, Calif. 
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Bentone 34 
Based Grease 


Heavy duty presses run fair and true 
under high pressures and shock loads when 
moving parts are lubricated with greases 
compounded with Bentone* 34. The F. 
Hohifelder Co., Cleveland, Ohio, found by 


is one compounded using Bentone 34. 


NATIONAL LEAD COMPANY ty in true align- 
BAROID DIVISION 


Houston 1, Texas 


Easily 






last longer when 
you use Bentone 34 
grease. 


grease 


ment when you use 
Bentone 34 grease. 


GOPLERUD LUBRICANTS CO., Mason City, 


lowa 


GREDAG, INC., Niagara Falls, N. Y. 

HI-WAY REFINERIES, LTD., Regina, Sask., Canada 

THE HODSON CORP., Chicago, Ill. 

THE HODSON CORP. (QUEBEC), INC., Three 
Rivers, Quebec, Canada 


E. F. HOUGHTON & CO., Philadelphia, Pa. 
ILLICO INDEPENDENT OIL CO., 
INTER-STATE OIL CO., 
KEYSTONE LUBRICATING CO., Philadelphia, Pa. 


LUBRICATION CO. OF AMERICA, 
Los Angeles, Calif. 


MacMILLAN OIL CO. OF ALLENTOWN, 
Allentown, Pa. 


MAGIE BROTHERS, INC., Chicago, Ill. 
MAGNUS CHEMICAL CO., Garwood, N. J. 


MANITOBA CO-OPERATIVE WHOLESALE LTD., 
Winnipeg, Man., Canada 


METALCOTE OIL CO., St. Minn. 
MID-STATES LUBRICANTS, Kansas City, Mo. 
MIDWEST OIL CO., Minneapolis, Minn. 


Lincoln, Ill. 


Kansas City, Kansas 


Paul, 


THE OHIO GREASE COMPANY, Loudonville, O. 


OIL-KRAFT, INC., Cincinnati, O. 


OIL Cnet we Cg OF PHILADELPHIA, 
Philadelphia, Pa. 


ONYX INTERNATIONAL, Jersey City, N. J. 


PANTHER OIL & GREASE MFG. CO., 
Fort Worth, Texas 


PANTHER OIL & GREASE MFG. CO. OF 
CANADA, Toronto, Ontario, Canada 


PENN-CREST OIL & eo CORP., 
Long Island City, N. 


PENN PRODUCTS CO., DuBois, Pa. 

PHOENIX OIL COMPANY, Augusta, Ga. 

A. B. PLATING SUPPLY CO., Milwaukee, Wisc. 
PRAIRIE STATES OIL & GREASE CO., Danville, Ill. 


PRECISION BEARING & TRANSMISSION CO., 
Omaha, Nebr. 
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RILEY BROS., 
THE SAHARA OIL CO., DuQuoin, Ill. 
SASKATCHEWAN FEDERATED COOP. LTD., 


INC., Burlington, lowa 


Sask., 
ADOLF SCHMIDS ERBEN S. A., Bern, Switzerland 
SERVICE LUBRICANTS, INC., Chicago, Ill. 
L. SONNEBORN SONS, INC., New York, 


SOUTHWEST GREASE & OIL CO., INC., 
Wichita, Kan. 


SOUTHWESTERN PETROLEUM CO., 
Fort Worth, Texas 


SPECIALTY PRODUCTS CO., Jersey City, N. J. 
SUNLAND REFINING CORP., Calif. 
SYRACUSE FIRE BRICK SUPPLY, Syracuse, N. Y. 
THREE RIVERS REFINERY, Three Rivers, Tex. 
TIDE WATER ASSOCIATED OIL CO., N. Y. C. 
TIONA PETROLEUM CO., Philadelphia, Pa. 
TOPSALL LUBRICANTS, INC., Kenmore, N. Y. 
TOWER OIL CO., Chicago, Ill. 

TRANSMISSION EQUIPMENT CO.., Pittsburgh, Pa. 
TRI-STATE PETROLEUM CO., Philadelphia, Pa. 
UNITED COOPERATIVES, INC., Alliance, Ohio 


UNITED PETROLEUM CORPORATION, 
Omaha, Nebraska 


UNIVERSAL AVIATION SUPPLY, Wichita, Kan. 


G. C. WAKEFIELD & CO., LTD., 
Toronto, Ontario, Canada 


THE WARREN REFINING AND CHEMICAL CO., 
Cleveland, Ohio 


THE WAVERLY OIL WORKS CO., 
WESTLAND OIL CO., Minot, N. D. 
*T.M. Reg. 
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Regina, Canada 


N. Y. 


Fresno, 


Pittsburgh, Pa. 








ASLE News Notebook 


Executive Reports 

Minutes of the October 8, 1956 
meeting of the Executive Committee 
were approved. The Executive Com- 
mittee recommends that the Board ap- 
prove expenses of the Detroit Section 
for the Annual Meeting not to exceed 
$2500. 


Income to the Society was re- 
ported slightly in excess of $1000 more 
than that received during 1955 for the 
year ending December 31, 1956. It 
was recommended that certain funds of 
the Society be transferred to different 
Savings & Loan institutions to gain 
additional interest benefits offered by 
these institutions. The committee 
recommended that the Board authorize 
the Administrative Secretary to sign all 
drafts, checks, or other orders for the 
payment of money, notes, or other evi- 
dences of indebtedness issued in the 
name of the Society. It was recom- 
mended that the 1957 budget as altered 
by the Executive committee be ac- 
cepted by the Board. Financial obli- 
gations with the Engineering Societies’ 
Placement Service were terminated 
subject to concurring agreement by the 
Boards of the respective groups. The 
Administrative Secretary was instruc- 
ted to solicit classified job advertise- 
ments for the journal from readers and 
those interested in seeking applicants. 

The Executive Committee recom- 
mended that music and/or entertain- 
ment be substituted for the speaker at 
the Annual Meeting banquet. 


TREASURER’S REPORT 


Receipts from the Joint Confer- 
ence in October grossed $2,624 after 
payment of registration service fees. 
Against this, ASME printing expenses 
amounted to $800.00 and ALSE print- 
ing expenses totaled $1,440.00 allow- 
ing net income after expenses of $384. 

The proposed budget was pre- 
sented to the Board on January 9, 
1957. Total income was expected to 
reach in excess of $125,000 and total 
disbursements to reach $128,000 caus- 
ing a deficit of in excess of $3000, 


which would be taken from reserve 


funds. 


ADMINISTRATIVE SECRETARY'S 
REPORT 

Mr. Calvert L. Willey was intro- 
duced to the Board as the new Admin- 
istrative Secretary. Mr. Willey was 
formerly associated with the National 
Society of Professional Engineers as 
Assistant to the Executive Director. 
He replaces W. P. Youngclaus, Jr., who 
left ASLE to accept a similar position 
with the ASQC in November. 

Mr. Willey reported that a 
monthly membership report will be 
made to all officers, directors, and 
membership chairmen tabulating new 
membership, delinquencies, and other 
information of use in promoting mem- 
bership. 


EASTERN REGION 

Most of the Sections have made 
plans for educational courses to be held 
this year. Included are: Baltimore, 
Boston, Buffalo, New York, and Con- 
necticut each with one course and 
Philadelphia with two, one to be held 
at York, Pa. Wheeling, W. Va., is 
planning a course and Syracuse has no 
plans for a course at the present time. 

An outline of a planned member- 
ship drive has been sent to each Section 
and most of the Sections have respond- 
ed with enthusiasm. New Sections are 
being investigated for York, Pa. and 
the Huntington-Charleston, W. Va. 
areas. A survey questionnaire has 
been sent to the Sections to assist the 
regional vice-president in coordinating 
Section activities. 


CENTRAL REGION 

The Dayton and Cincinnati Sec- 
tions have made mailings to industries 
where potential membership may be 
available. Programs for the Dayton, 
Cincinnati, and Cleveland Sections 
have been scheduled for the year and 
all appear to be of excellent quality. 

Central Ohio has received its 
charter and has scheduled a technical 
meeting starting the fourth Monday of 
February. 
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Kingsport and Youngstown Sec- 
tions will be visited by the regional 
vice-president in the future so that a 
report on their activities for the year 
can be available for the Annual Meet- 
ing of the Board. 


MIDWESTERN REGION 

New Section activities include 
work in the Dallas-Ftr. Worth area. 
The first meeting of this Section is 
planned for the immediate future. 

Chicago Section is planning a 
one-day symposium in September in 
cooperation with another technical 
society. The symposium will treat 
Lubrication Engineering and the pro- 
motion of interest in the field. 

Interested students of the Illinois 

Institute of Technology and North- 
western University will be invited to 
attend a meeting of the Chicago Sec- 
tion sometime in the future to encour- 
age the students to pursue engineering 
and to recognize the lubrication engi- 
neering function. Chicago is also 
working on a TV program to appear 
on the local educational TV channel 
to publicize the work of ASLE and the 
importance of the function to modern 
industry. 


WESTERN REGION 

Los Angeles held a half-day con- 
ference in which the Executive Com- 
mittee discussed ways to stimulate in- 
creased activity among the Section and 
to accurately define the work of the 
Section officers. 

About 50 people have enrolled in 
the lubrication engineering course co- 
sponsored by the Los Angeles Section 
and the University of Southern Cali- 
fornia Extension Division. 

Prospects for a new Section in the 
Seattle area are well under way with 
plans for the first meeting to be held 
in January. 

Mr. John Hood has been appoint- 
ed area representative for the Seattle 
area and Mr. Roger Dishington has 
been appointed area representative for 
the Southern California area. Mr. Dud- 
ley Thomas has been appointed area 
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Two Madison-Kipp Model FD 
Lubricators Installed on 
Fairbanks-Morse 3500 H.P. 
Dual-Fuel Engines. 












Machines of great performance 
use the most dependable 


ciling system ever developed 


Cteshe. Oe 


...by the measured drop, from a Madison-Kipp 
Lubricator is the most dependable method of lubrication 

ever developed. It is applied as original equipment on America’s 
finest machine tools, work engines and compressors. You will 

definitely increase your production potential for years 
to come by specifying Madison-Kipp on all new machines you buy, 
where oil under pressure fed drop by drop can 
be installed. There are 6 models to meet almost every 


installation requirement. 


MADISON-KIPP CORPORATION 


223 WAUBESA STREET ¢ MADISON 10, WIS., U.S.A. 





Skilled in Die Casting Mechanics « Experienced in Lubrication Engineering - Originators of Really High Speed Air Tools 
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represent:tive for te Rocky Mountain 
area and has contacted 28 prospective 
members in and around Salt Lake City 
interested in starting a new Section. 
Unaffiliated members or prospective 
members interested in becoming a part 
of these new Section activities should 
contact the area representatives for 
further information on meeting dates 
of the new Sections. (See ASLE Di- 
rectory, this issue. ) 
CANADIAN REGION 
No Report 

Committee Reports 
TECHNICAL ADVISORY BOARD 

Chairmen have been appointed 
for all technical committees and the 
committees are functioning. Names of 
committee chairmen will be found in 
the ASLE Directory printed in this 
issue. The Non-Ferrous Metals in- 
dustry committee has been started 
under the chairmanship of Mr. L. H. 
Decker. 

Each committee has been instruc- 
ted to conduct a literature and experi- 
ence survey to determine any gaps in 
the state of the art and to define the 
need for research projects. Once ac- 
tive research projects have been de- 
fined, active participation of industry 
will be sought. 

A subcommittee of TAB, which 
has been studying the Industrial Lubri- 
cant Viscosity Classification System, 
has been instructed to prepare a con- 
solidated statement of views for pre- 
sentation at the June ASTM Sym- 
posium. This statement will be sub- 
mitted to the TAB for approval by 
ballot before the next Board of Direc- 
tors meeting. 

The Gear Lubrication Committee 
has proposed a two-day symposium to 
be held in the middle of 1959 treating 
the specific subject gear lubrication. 

Various technical and industry 
committees of the TAB are performing 


services to the Society. Included in 
these services are the preparation of 
abstracts by subcommittees of each 
committee to be published in Lubrica- 
tion Engineering and the processing of 
requests for technical information from 
individuals, government agencies, and 
industry. 


By-Laws 

W. H. Millett has resigned as 
chairman of the By-Laws committee. 
No active work has been accomplished 
on the revision of the By-Laws since 
the last meeting. 


JOINT LUBRICATION CONFERENCE 

Next meeting of the conference 
committee is scheduled during the 
April Annual Meeting in Detroit to 
be followed by a meeting in July at 
Cleveland. A final report on the fi- 
nances from the October 1956 confer- 
ence indicated approximately $300 
was available after expenses for pro- 
motion and planning of the 1957 con- 
ference at Toronto, Ontario, Canada, 
October 7-9. 
TELLERS COMMITTEE 

No Report 


NOMINATIONS 

A. B. Two, J. Roshinshas, B. T. 
Harding, and H. W. McCulloch were 
presented to the Board as nominees for 
the two offices of directors to be filled 
by the election of new officers in April. 
Mr. McCulloch has asked to have his 
name removed from the ballot in order 
to devote full time during the next year 
to the job of Annual Meeting com- 
mittee chairman. Directors hold office 
for 3 years. 

Mr. L. O. Witzenberg was nomi- 
nated to fill the office of Industrial 
Director, for the period 1957-59. 

Additional nominees to be elected 
by the Board of Directors during the 
April meeting will be announced in a 
future issue of the journal. 





A. B. Wilder, W. H. Fowler, Jr., E. R. Booser, and W. P. Youngclaus, Jr., discuss the 


duties of the administrative secretary just after Bill Youngclaus 





ed his r 





tion. Recommendations made at this conference assisted in the selection of Mr. C. L. 


Willey as the new administrative secretary. 
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EDUCATION 

The 1957 Lubrication Engineer- 
ing Course, held concurrently with the 
April Annual Meeting, is almost com- 
plete and includes much new material 
not previously presented in past 
courses. Completed details and speak- 
ers for the course will be announced 
in the program to be published in the 
March issue of Lubrication Engineer- 
ing. 
AWARDS 

Nominees for the various ASLE 
awards are being screened by the com- 
mittee and a formal recommendation 
will be made at the April board meet- 
ing. 
MEMBERSHIP 

A gain of 144 members has been 
obtained since September 30, 1956. 


NeW SECTIONS 

Two new Sections, Duluth-Iron 
Range and Central Ohio were char- 
tered in November. Additional Sec- 
tions are being developed and will be 
chartered as soon as they have fulfilled 
all requirements. 


INDUSTRIAL MEMBERSHIP 
No new Industrial Members have 
been added during the past 6 months. 


PROJECTS 
No Report 


JOURNAL BEARING RESEARCH 
No Report 


ANNUAL MEETING 

Host Section committee chairman, 
J. A. Brady, and several of the Detroit 
Section members reported on the local 
activities and plan to attract a large 
percentage of the Detroit area indus- 
trial population. Mrs. J. A. Brady, 
chairman of the Ladies’ Program re- 
ported on the program scheduled to 
make the ladies’ activities equally at- 
tractive to wives of the members and 
guests attending the Annual Meeting. 


Entertainment has been substi- 
tuted for the speaker normally pre- 
sented at the Annual Meeting Banquet. 
This year music and dancing will be 
provided for members and guests at- 
tending the banquet in addition to the 
important awards announcements. 

An advance registration cocktail 
party, sponsored by the Detroit Host 
Section, is planned for the Sunday 
afternoon preceding the Annual Meet- 
ing. Full details of the program will 
be published in the March and April 
issues of the journal. 
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EXHIBIT ARRANGEMENTS 

Contracts for 35 exhibits booths 
have been accepted and additional 
booths are being made available to 
meet the demand for exhibit space. 
ANNUAL MEETING SITES 

No Report 
EDITORIAL COMMITTEE 

Monthly publication of the jour- 
nal began with the January issue. In 
the past year several new features have 
been added, and new features of in- 
terest to the operating personnel with- 
in the plant are planned for 1957. 
ABSTRACTS 

Preparation of abstracts for the 
journal has progressed very well. Rules 
governing the preparation of the ab- 
stracts, which are prepared by sub- 
committees of the technical and indus- 
try committees, are almost complete 
and full coordination for this activity 
has been assumed by W. E. Campbell, 
committee chairman. A a result of the 
excellent help provided in past months 
by A. A. Raimondi, vice-chairman of 
the TAB, the committee is abstracting 
regularly all literature in the field for 
publication as a service to the Society 
and subscribers of the journal 
PROGRAM 

Mr. C. R. Lewis presented the 
complete program for the technical 
sessions to be presented at the Annual 
Meeting. Of the 60 papers planned 
for the meeting, more than 20 have 
been received for preparation of pre- 
prints. The complete program is being 
published each month in the journal. 
As corrections to the program are 
made and more information is avail- 
able it will be incorporated into the 
program section of Lubrication Engi- 
neering. 
INDUSTRY RELATIONS 

No Report 
INDUSTRIAL REPRESENTATIVE 

No Report 
HANDBOOK ADVISORY 

No Report 
ORGANIZATION & OPERATIONS 

M. E. Merchant offered his resig- 
nation as committee chairman and 
John Boyd was appointed to this post 
by President Booser. Mr. Merchant re- 
ported by letter that he had reviewed 
the recommendations submitted by C. 
R. Schmitt relative to the Industrial 
Representative Committee and en- 
dorsed the recommendations. Activi- 
ties of the O & O Committee will be 
reactivated as quickly as possible to 
permit preparation of the operations 
manual treating the duties of the Presi- 
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A. B. Wilder presents a wristwatch to 
Bill Youngclaus on behalf of the ASLE 
staff and members of the Chicago Section. 


dent, Vice-President at Large, Regional 
Vice-Presidents, Directors, Secretary, 
and the standard agenda for board 
meetings. The operations manual for 
the Treasurer has been completed dur- 
ing the past year. 


Board Actions 


By motion of the Board, the 
minutes of the October 10, 1956 meet- 
ing were approved. The budget, as 
altered by the Executive Committee, 
was approved by the Board. Mr. 
Willey was given authorization to sign 
all checks, drafts, or other orders for 
the payment of money, notes, or other 
evidences of indebtedness issued in the 
name of the Society. Withdrawal of 
funds from the Reserve Account will 
require the signature of two officers. 

The directors authorized the 
Finance Committee to provide for ex- 
penses of the Detroit Section for the 
Annual Meeting not to exceed $2500. 

J. O. McLean and S. R. Calish, 
Jr. were requested to prepare a pro- 
posal for setting up a permanent re- 
search fund for the Society. 

The report of the Nominations 
Committee was accepted and the Ad- 
ministrative Secretary was instructed to 
prepare the ballot by action of the 
Board. 

Awards to be presented at the 
Annual Meeting banquet will be made 
by the Awards Committee instead of 
the Board as a result of board action. 

Next meeting of the Board was 
scheduled for April 15, 1957 at the 
Sheraton-Cadillac Hotel, Detroit, 
Michigan. Necessary elections, only, 
will be held during this meeting. All 
other business will be conducted dur- 
ing the second meeting to be held on 
Wednesday, April 17, 1957. All new- 
ly elected officers and directors will 
be invited to attend the second meet- 


ing. 


Following the recommendations 
of the Executive Committee, the Ad- 
ministrative Secretary was authorized 
to contact and investigate publishers 
representatives and to engage their 
services as space salesmen for advertis- 
ing in the journal. The West Coast 
area was to be committeed for sales 
and Mr. Willey is to recommend speci- 
fic action to be taken for other areas 
of the country. 

The Board moved that the direc- 
tory of members not include any list- 
ing by company or industry after a 
discussion of problems which might 
result if such dual listing were made. 


New Administrative 
Secretary Appointed 





Calvert L. Willey 


The Board of Directors have an- 
nounced the appointment of Mr. C. L. 
Willey as the new Administrative Sec- 
retary of ASLE. Mr. Willey was form- 
erly associated with the National 
Society of Professional Engineers in 
Washington, D. C., as assistant to the 
Executive Director. His work with 
NSPE included meeting planning 
and coordination, membership promo- 
tion, vocational guidance, economic 
research, surveys involving the expen- 
diture of industrial research funds, 
funding arrangements for the new 
NSPE headquarters building, and the 
development of special brochures. Mr. 
Willey has also had experience in 
management consultation work while 
employed by the Clifton Corp. of 
Washington. He has worked for the 
National Security Agency and associa- 
tions in developing personnel recruit- 
ing standards, classification, and market 
research, and has supervised special 
research for the Central Intelligence 
Agency. He is active in the U. S. 
Naval Reserve and holds the rank of 
Lieutenant. Mr. Willey is a graduate 
of the University of Maryland. 
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FARM TRACTORS and other 
equipment lubricated with 
estersil greases are better 
protected against dirt, water 
and rough going because 
these greases stand up bet- 
ter even under the most ad- 
verse operating conditions. 


COAL MINE OPERATORS 
report that heavy-duty min- 
ing machinery lasts longer 
with reduced grease con- 
sumption and maintenance 
costs when lubricated with 
estersil greases. 


IN HIGH TEMPERATURE AP- 
PLICATIONS also, estersil 
greases are outstanding. They 
have been efficiently used 
in enameling oven conveyor 
setups. operating at 500°F. 
in 15-minute cycles. 
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SUBSTANTIAL SAVINGS in downtime and maintenance costs have been 
experienced by many users of estersil greases in heavy-duty equipment. 


Du Pont Estersil GT offers outstanding 
advantages to grease users and compounders 


The tremendous benefits of estersil greases 
have been proved in actual service. 

For example, take a look at the ways 
DuPont Estersil GT (grease thickener) can 
help you make a better grease with advan- 
tages that have unusual sales appeal. 


1. Excellent shear stability—Even under 
prolonged high-shear, high-temperature op- 
erating conditions, greases made with estersil 
GT show exceptional resistance to thinning. 


2. Superior oxidation stability—Estersil 
greases are almost as stable as their base oils 
and require no antioxidants under most serv- 
ice conditions. 
3. Water resistance— 
Each minute estersil par- 
ticle is protected by a 
chemical “raincoat.” This 
water-repellent character- 
istic makes estersil 
greases tolerant to water 
with little change in con- 
sistency. 


EVEN IF IMMERSED in 
boiling water, estersil 
greases stand up for long 
periods without physical 
breakdown. 


4. Unusual thermal 
stability — Estersil 
greases are non-melting. 
And even extreme tem- 
perature variations pro- 
duce little change in their 
consistency. 


5. Superior handling 
qualities—Greases thick- 
ened with estersil GT 
can be more easily han- 
dled in almost any appli- 
cation. This is because 
the unusually satisfactory 
thermal and mechanical stability permits use 
of a softer grease. Write us for samples and 
additional technical information. 


ESTERSIL GT greases stand 
up unusually well even 
under the combined action 
of intense heat and vigor- 
ous mechanical working. 


REG. u. 5. Pat. OFF. 
Better Things for Better Living 
- » » through Chemistry 


Petroleum Chemicals 


E. 1. DUPONT DE NEMOURS & CO. (INC.) ¢ Petroleum Chemicals Division - Wilmington 98, Delaware 
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HENRY CORT made a vital and far-reaching contribution to the steel 
industry when he patented his rolling process in England, in 1783. Before Cort 
designed and built a practical rolling mill, tilting hammers had been used to 
produce iron bars. This laborious process produced only about one ton of bars 
in 12 hours. Cort first shingled his iron into half blooms at welding tempera- 
ture, then reheated and passed the hot slabs through grooved rollers of his own 
design. In this way he was able to produce no less than 15 tons of bars in a 


12 hour period. 


While not the first to attempt rolling, Henry Cort’s successful process justly 
earned him the title “father of the rolling mill.” 


eq” Cort’s rolling mill followed 
a pattern as old as steel mak- 
ing. Whenever the need has become 
great enough, the right men have 
always developed the proper process 
or product to meet it. 

In the modern field of industrial 
lubrication one thinks of such devel- 
opments as the “E. P.” lubricants 
which made today’s high speed roll- 
ing mills practicable, of “Palmo- 
shield” which freed America from 
dependence on imported palm oil, 
and of the wire drawing and cable 
lubricants which Ironsides engineers 
have originated in answer to com- 
pelling needs. 

Keeping pace with 64 years of 
progress in steel rolling has made 
Ironsides’ “Gear Shield” synonymous 
with satisfactory roll neck lubrica- 
tion. So much so, that others fre- 
quently refer to their lubricants as 
“gear shields,’ even though Gear 
Shield is the exclusive trade mark of 
The Ironsides Company. 


That steel men recognize this con- 
tribution is evidenced by the fact 
that nearly every major steel pro- 
ducer uses “Gear Shield” lubricants. 

Today’s rolling mills, so far ad- 
vanced beyond Henry Cort’s pio- 
neer process, demand equally high 
standards in lubricants. Ironsides 
engineers work closely with superin- 


tendents, lubrication engineers and 
rollers on problems of temperature, 
pressure, pumpability and water re- 
pellency. Ingenuity and research are 
put to work until a completely satis- 
factory answer is found. For example, 
Ironsides roller bearing Shield, de- 
veloped to meet the need for an 
extreme pressure lubricant, has load- 
bearing capacity in excess of bearing 
manufacturers’ standards, and carries 
the approval of leading bearing mak- 
ers as a result. 

Ironsides engineers are prepared 
to “custom tailor” lubricants for the 
specific conditions and preferences of 
the individual mill. We will supply 
these specialized lubricants in any 
quantity from pail to tank car. 

If you have a problem, our en- 
gineers would like to help you lick 
it. Their experience is at your serv- 
ice, without obligation. Address, or 
phone, The Ironsides Company, Co- 
lumbus 16, Ohio. 





SHIELD 


By the makers of Palmoshield 
“the palm tree that grows in Ohio” 
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These 26’-90 MORGOIL Bearings are operating 
in a 104%” & 30” x 30” single stand four high 
reversing cold mill at Lombarde Falck in Milan, 
Italy. Hot mills or cold mills, ferrous or nonferrous, 
at home or abroad, MORGOILS give the best roll 


neck bearing performance at the lowest cost. 
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Lube Lines 


by A. F. Brewer* 


PUMPABILITY 


Pumpability in lubrication can apply to either an oil or 
grease. Obviously a lubricant must remain pumpable 
throughout the period of operation of the machine it is to 
serve, or the objective of positive lubrication may be ad- 
versely affected. Furthermore, it normally will be im- 
practicable to assume an arbitrary scale for pumpability — 
too much will depend upon the characteristics of the 
machine, the range of operating temperatures, and the 
structural features of the lubricating system. 

It is for this reason that most of the research in regard 
to pumpability has, of necessity, had to be of laboratory 
nature. This does not presume the use of miniature test 
apparatus; on the contrary, full-size lubricating devices 
arranged so as to simulate actual operating conditions are 
used. Obviously it would be difficult to run a low-tempera- 
ture pumpability test on a blast furnace centralized grease 
lubricating system, or on an overhead crane. 

The petroleum industry considers the importance of 
pumpability when it applies the dewaxing and filtration 
processes to petroleum oils in the refinery. These treat- 
ments lower the observable cloud and pour points by retard- 
ing formation of wax crystals at reduced temperatures. This 
can be particularly effectual in refrigeration compressor 
lubrication, or for low-temperature engine starting. The 
viscosity must not be forgotten, however, because a vis- 
cosity-pour effect or -relationship develops at low tempera- 
tures which definitely affects the pumpability of the oil. 

Under normal conditions there is more leeway as to 
pumpability when choosing an oil than when a grease is 
involved. Lubricating oils up to the SAE 30 range are 
pumpable considerably below 0°F. Also, there is a wider 
range of oils available according to viscosity, pour point, 
base, nature of refinement, and additive content. Further- 
more, it is practicable to blend a heavier oil with one of 
like characteristics but lower viscosity, when greater fluidity 
and pumpability of the resultant blend is desirable under 
low-temperature operations. A classic example is the idea 
of adding kerosene to engine oil to facilitate engine starting 
where ultra-low temperatures are involved. 

The pumpability characteristic in grease lubrication 
did not really become of consequence until centralized 
pressure came into the picture. When the simple com- 


Oil Grease 


Source or base. Percent of soap. 
Viscosity. Type of soap. 
Cloud or pour points. Viscosity of mineral oil. 
Relation of viscosity to pour. Pour point of mineral oil. 
Presence of fatty oil com- Dropping point. 
pounds (as in steam Working, in course of manu- 
cylindler oils). facture (indicated by 
Use of additives such as pour penetration ). 
depressants or VI im- Nature of manufacturing 
provers. process. 





*Consultant, and Author of Basic Lubrication Practice. 
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pression grease cup was the chief means of maintaining 
grease lubrication, the ordinary lime soap chassis grease 
sufficed to provide usually dependable lubrication. Oper- 
ating conditions in those days were considerably less severe 
than prevail today. Speeds and loads were not too extreme, 
and very high temperatures were not too often encountered. 
Some grease leakage was expected; in fact, the familiar 
“collar of grease” around the outside of a bearing was a 
good indication that there was enough grease in the clear- 
ance; the grease collar also provided a seal to prevent entry 
of abrasive dust and dirt. A number 1 or 3 cup grease 
was the usually-accepted lubricant for this service. 

Changes in design, however, prompted a new look 
at the type of grease when increased speeds, pressures, and 
better seals required a more dependable product. Then 
grease research became a major activity in practically every 
petroleum research laboratory. Along with the resultant 
improvements which led to the sodium soap, mixed base, 
barium and lithium compositions and, later, the use of 
stabilizing additives such as anti-oxidants, came the devel- 
opments in centralized pressure as a means of lubrication. 
The die was cast, the question of pumpability came into 
prominence. With a lubricating device capable of serving 
a considerable number of bearings via transmission piping 
from a central source of supply, obviously the grease had 
to be workable enough to be forced through the lines under 
the available pressure and, virtually, regardless of tempera- 
ture drop, otherwise a starved bearing could result. 

A variety of conditions related to manufacture can 
affect the pumpability of any lubricant. Table I details 
these and indicates their relative importance. 

Another interesting table (pertaining to operating and 
contructional features) can be helpful, especially to man- 
agement, when it is necessary to select an oil or grease of 
adequate pumpability (see Table II). ‘ 

It is all very well to know how readily the lubricant 
will flow, according to its indicated pumpability as deter- 
mined in the laboratory, but the conditions under which 
it must be pumped in service are equally important. These 
must be evaluated by the lubrication engineer in accordance 
with the importance of the machine and its relation to the 
production line. If it means the purchase of a premium- 
grade lubricant of particularly low-temperature pumpability 
characteristics, he should impress this fact upon his man- 
agement. Obviously the insurance value which the addi- 
tional cost may buy is well worth the price. 


Table II 


Type of bearing. 

Method of sealing to prevent leakage (remembering that the lu- 
bricant is applied under’ pressure). 

Type of lubricating system. 

Pressure under which lubricant is pumped. 

Minimum operating or pumping temperature. 

Length of lubricant transmission piping. 

Inside diameter of such piping. 

Are such pipes jacketed to insulate against low temperature ef- 
fect. 

Are parallel steam heating lines provided to prevent congealing 
of lubricant in transmission piping at low temperatures. 
Provisions to prevent system from becoming air bound to interfere 

with flow of lubricant. 





Railroads using a grease containing Moly-Sulfide 
on journal bearings have accomplished a notable 
reduction in HOTBOXES, because... 


| Moly-Sulfide Extends 
Effective Lubrication 


when normal hydrodynamic oil film is wiped away 
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Hotboxes have been reduced materially. in field tests by three 
leading railroads.* 


Engineers of these roads are lubricating journal boxes with a 
supplemental grease containing Moly-Sulfide additive, which is 
applied direct to the journal during the normal servicing of the box. 


The railroad industry pays an annual bill of about $90 million 
resulting from some 183,000 “hot boxes”. ‘I lie experience to date of 
these railroads indicates that Moly-Sulfide may provide a way 

to cut this expense substantially. 


Moly-Sulfide appears to form a lubricating film on the journal 
and bearing. When a shock load or shearing action displaces the 
hydrodynamic film, the Moly-Sulfide film sustains effective 
lubrication until the petroleum film is restored. 


This ability to extend effective lubrication is being tested 

by railroads in other critical applications, such as ball and socket 
joints of couplings, diaphragms, center plates, cylinder 

test cocks, traction gears and other parts of diesel locomotives, 
and on several points of car trucks. 


You may obtain (1) more facts on how Moly-Sulfide functions 
as an additive, and (2) sources of railroad greases containing 
Moly-Sulfide by using the coupon below. 

















*Names on request. 
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Use the moly key 


...to lubrication insurance CLIMAX MOLYBDENUM COMPANY 


500 Fifth Avenue, New York 36, N. Y. 


” Please send me the following: : 
Literature Lists of Sources for 


| [) “Moly-Sulfide, Lubricant [1] Railroad Greases 





Additive” ee 
(0 “Moly-Sulfide in Chassis Grease” Cy Chases Grosses 
ake - [] “Moly-Sulfide Specification Sample — One-ounce tube of 
ond Properties” Moly-Sulfide [] 
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— SYMPOSIUM ON INDUSTRIAL DERMATOSES — 


Chemical Composition 


of Lubricating Oils, Cutting Oils 


& Petroleum Solvents 


In order to supply a background, we feel it desirable to 
summarize briefly the chemical constitution or composition 
of the materials involved; these products are cutting oils, 
lubricants, and solvents. 

Cutting oils can be separated into two major classes: 
the straight oils, which are used neat or cut back with a 
solvent, and the soluble or emulsifiable cutting oils. The 
latter, when mixed with water, give oil-in-water emulsions 
in which water is the continuous phase. 


STRAIGHT OILS 


The straight cutting oils range from those containing 
no additives, to those containing large quantities of active 
ingredients. These oils can be classified as “inactive” and 
“active.” These terms denote the ability of certain con- 
stituents in the oil to react with the work surface and, thus, 
to influence the cutting. 

The inactive oils are usually mineral oils alone, or 
contain some fatty oils, fatty acids, or non-staining suifur- 
ized fatty oils. The non-staining means that the sulfur 
added is chemically combined and will not react with 
copper under specified conditions. 

The active oils usually contain either sulfur and/or 
chlorine, and sometimes phosphorus compounds. They 
can be classified chemically as sulfurized mineral oils, sul- 
furized mineral-fatty oils, sulfo-chlorinated mineral oils, 
and sulfo-chlorinated mineral-fatty oils. No attempt is 
being made to consider all of the possible ways in which 
sulfur or chlorine can be incorporated into a cutting oil. 
The patent literature on this subject is very large and very 
confusing. 

The hydrocarbon portions of these oils are mixtures 
of alkylated aromatics and alkylated naphthenes. Some 
paraffin hydrocarbons are present, but most of the paraffinic 
structures occur in the alkyl groups. The aromatics are 
unsaturated cyclics; whereas the naphthenes are saturated 
cyclics, usually with a five-carbon ring as the base structure. 
There may be more than one ring in both types. The 
rings may be adjacent or condensed, that is, with shared 
atoms, and they may be mixed with aromatic and naph- 
thenic rings in the same molecule. 

The fatty oils referred to previously are the glycerol 
esters of organic acids such as stearic, palmitic, oleic, etc. 
When a fatty oil containing an oleic acid ester is sulfur- 
ized with a limited amount of sulfur, the sulfur reacts 
with the olefinic bonds, and the product is inactive or non- 
staining. 
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However, when an excess of sulfur beyond that needed 
for the olefinic bonds is used, the product is an active base 
since it is staining to copper. Considerable uncertainty 
exists as to the form the excess sulfur has in the product; 
some is probably as disulfide, but much is probably just 
dissolved. 

Chlorination, either of a mineral oil or a fatty oil, 
gives materials of unknown composition. This chlorine 
is characterized by ease of hydrolysis in the presence of 
water to give a very corrosive system. There are a number 
of proprietary sulfo-chloro bases which are fairly resistant 
to hydrolysis effects. 


SOLUBLE OILS 


The soluble oils contain emulsifiers which give an oil- 
in-water emulsion when the oil is added to water with 
agitation. There are a large number of materials which 
are used as emulsifiers. Typical examples are resin soaps, 
and petroleum sulfonates, alone or in combination; non- 
ionic emulsifiers also are used. 

In addition, a coupling agent whose function is to 
stabilize the soap-oil system, and also to improve the 
emulsion, is commonly used. For example, butyl cellosolve 
is a well known coupling agent. 

Many of the additives used in the straight oils are 
also found in the soluble oils. The adoption of these 
materials is somewhat tricky because of the method of 
use of soluble oils, that is, in an aqueous solution. A 
chloro-Compound, which is 
easily hydrolyzed, could give 
a very corrosive emulsion. 


LUBRICATING OILS 


In the case of lubricating 
oils, the preceding remarks on 
the constitution of mineral 
oils are again applicable. These 
oils often represent a higher 
degree of chemical refinement 
than the oils used in the cut- 
ting field, because of the great- 
er stability required. How- 
ever, there are many instances 
where one oil is used for lu- 
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strength agents, etc. 





Book Reviews——— 


“Bearing Design & Application,” 
by D. F. Wilcock & E. R. Booser ; 
McGraw-Hill Publishing Co., Inc., 
327 W. 41st St., New York City, 
1957 ; 470 pages, 225 illustrations, 
price $12.50. 

This new book provides prac- 
tical guidance to the machine de- 
signer in his selection and design 
of bearings and their lubrication 
for his machinery. It is likewise 
of value to workers in petroleum 
laboratories and lubricant compa- 
nies, and to service personnel in 
metalworking and manufacturing 
industries. 

Much of the material was pro- 
vided by the authors’ experience 
during the last 10 years on bear- 
ing designs for electrical appa- 
ratus, household appliances, in- 
struments, and aircraft units. The 
Lubrication Division of ASME 
and the American Society of Lu- 
brication Engineers contributed 
ideas. 

The entire subject is con- 
sidered from three aspects: (1) 
the design of the bearing, includ- 
ing its geometry, general configu- 
ration, and tolerances, (2) the ma- 
terials from which the working 
parts of the bearing are made, and 
(3) the lubricant which serves to 
minimize the friction and wear in 
the bearing during its operation. 

The material covers rolling 
element bearings, slider bearings 
(both journal and thrust), bear- 
ing materials, and troubleshoot- 


ing. 


“Contracts, Specifications & Engi- 
neering Relations” (Third Edi- 
tion), original by D. W. Mead; 
rewritten by the Staff of Mead & 
Hunt,. Inc. (H. W. Mead, Pres.), 
and J. R. Akerman, University of 
Wisconsin; McGraw-Hill Pub- 
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bricating and cutting. When additives are used in these 
lubricating oils, they may include oxidation inhibitors, rust 
preventives, film strength agents, detergents, etc. 
the variety of additives is so large as to be beyond the scope 
of this discussion. However, typical examples are metal 
salts of alkyl thiophosphoric acid as oxidation inhibitors, 
sulfonates as rust preventives, aryl phosphates as film 





SOLVENTS 


Again, The solvents encountered in the metal working trades 
include straight petroleum spirits of varying degree of 
aromaticity and a number of special chlorinated solvents. 
The petroleum spirits are chemically similar to the lubri- 
cating oils but, being more volatile, have lower molecular 
weights and correspondingly simpler structures. 








lishing Co., Inc., 330 W. 42nd St., 
New York City, 1956; 427 pages, 
price $7.00. 

Widely used in colleges and 
universities for the past 40 years 
to set forth the important rela- 
tions with which the engineer or 
architect should become familiar 
when starting his professional ca- 
reer, “Contracts, Specifications & 
Engineering Relations” has now 
been completely and carefully re- 
vised for present-day use. The 
basic discussion of ethics closely 


Coming Events- 


FEBRUARY 18-22, American Society 
of Civil Engineers (Convention), Jack- 
son, Miss. 


MARCH 11-15, Nuclear Congress, 
Convention Hall. Philadelphia, Pa. 

18 & 19, Steel Founders’ Society of 
America (55th Annual Meeting), Drake 
Hotel, Chicago, !1. 

25-27, American Society of Tool 
Engineers (25th Technical Meeting & 
Convention), Shamrock Hilton Hotel, 
Houston, Tex. 

27-29, American Power Conference, 
Hotel Sherman, Chicago, III. 


APRIL 8-12, American Welding Soci- 
ety (National Spring Meeting), Hotel 
Sheraton, Philadelphia, Pa.; April 9-11, 
Fifth Welding Show, Convention Hall, 
Phila. 

9-11, The Canadian Institute of 
Mining & Metallurgy (Annual General 
Meeting), Quebec City, Quebec, Can- 
ada. 

15-17, American Society of Lubri- 
cation Engineers (12th Annual Meeting 
& Exhibit), Sheraton-Cadillac Hotel, 
Detroit, Mich. 

16-18, National Petroleum Associ- 
ation (Semi-annual Meeting), Hotel 
Cleveland, Cleveland, Ohio. 

29 thru May 3, American Material 
Handling Society (7th national Mate- 
rials Handling Exposition), Conven- 
tion Hall, Philadelphia, Pa. 


follows the treatment originated 
by D. W. Mead, the original au- 
thor. 

While the major emphasis is 
on law, contracts, and specifica- 
tions, many other subjects are 
covered. Stress is placed on the 
use of good English, with special ° 
attention to the writing of techni- 
cal reports and business letters. 
The specifications section is based 
on material currently used by 
architects and consulting engi- 
neers. 











MAY 5-11, Second Cuban Petroleum 
Congress (Industry Exhibit, and Tech- 
nical & Scientific Sessions), Havana. 

14-16, Industrial Nuclear Tech- 
nology Conference, Museum of Science 
& Industry, Chicago, III. 

20-23, Design Engineering Show, 
Coliseum, New York City. 


JUNE 3-7, American Society of Civil 
Engineers (Convention), Buffalo, N. Y. 

11-13, Western Plant Maintenance 
& Engineering Show, Civic Auditorium, 
San Francisco, Calif. 


SEPTEMBER 11-13, National Petro- 
leum Association (Annual Meeting), 
Traymore Hotel, Atlantic City, N. J. 
23 & 24, Steel Founders’ Society of 
America (55th Fall Meeting), The 
Homestead Hotel, Hot Springs, Va. 


OCTOBER 7-9, ASLE-ASME 4th An- 
nual Lubrication Conference, Royal 
York Hotel, Toronto, Ont., Canada. 
14-18, American Society of Civil En- 
gineers (Convention), New York City. 


NOVEMBER 11-13, Steel Founders’ 
Society of America (12th Technical & 
Operating Conference), Carter Hotel, 
Cleveland, Ohio. 

12-15, American Standards Associ- 
ation (8th National Conference on 
Standards, and 39th Annual Meeting), 
St. Francis Hotel, San Francisco, Calif. 
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The Lubrication of Friction Drives 


Friction drives find frequent application where continuous 
variation in the speed-ratio of coupled shafts is required. In 
order to ensure high frictional forces between the power- 
transmitting elements, they are heavily loaded and lubricants 
giving a high coefficient of friction must preferably be used. 
An apparatus is described in which the frictional force between 
two rotating balls pressed together is measured in the region 
of speeds about the nominal rolling condition. The frictional 
behavior of the system is discussed, and it is shown that in the 
contact area there is relative sliding between the surfaces even 
when the balls are rolling together. This characteristic is a 
common feature of friction drives, and so the apparatus has 
been used to investigate the effect of lubricants on the co- 
efficient of friction. The conclusion is reached that the tem- 
perature coefficient of viscosity of the lubricant used plays a 
large part in determining the efficiency of the friction drive, a 
large value being beneficial. 


INTRODUCTION 


A great many variable-ratio couplings make use of 
the tractional force of friction between surfaces in nominal 
rolling contact to transmit power from one to the other. 
The principles of some well-known “frictional drives” are 
illustrated in Figure 1. It should be noted that in order 
to ensure a sufficiently high frictional force, the load be- 
tween the contacting surfaces must be high. This is 
brought about in different ways in the various types. It is 
necessary to lubricate these systems in order to assist in heat 
dissipation and to prevent seizure and wear of the con- 
tacting surfaces, but at the same time the coefficient of fric- 
tion must be kept as high as possible. Thus, the rather 
unusual feature of lubrication with high friction is required. 
An apparatus which incorporates two rotating balls in con- 
tact as in a friction drive has, therefore, been used to in- 
vestigate the frictional characteristics of oils. 


EXPERIMENTAL 


The apparatus used was the two-ball machine. A de- 
scription of the general arrangement of this machine has 
been given elsewhere,’ but it has been modified since the 
earlier account was given to enable the frictional forces 
between the balls to be measured. The principle of the 
modified machine is shown in Figure 2. 

The upper-ball assembly is fitted with a horizontal 
hinge on which it can be swung back to disengage the 
balls. The block carrying this hinge is free to rotate about 
a vertical axis (AB in Figure 2). During rotation of the 
balls, the frictional force tends to turn the upper-ball as- 
sembly about the axis AB, and the resulting torque can be 
measured with the spring balance which is adjusted until 
the torque arm extending from the hinge block is just 
disengaged from the restraining stop. If the vertical axes 
of the balls do not lie in the same plane as AB, there is 
a tendency for the upper ball and its assembly to slide, 
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either to the right or to the left, across the lower ball. It is 
difficult to ensure this alignment of the axes, and for this 
reason when frictional measurements are being made, the 
balls are rotated first in one direction and then in the other. 
In this way the frictional force F is reversed in direction 


LF pea 


KOPP VARIATOR a FALK ALL-SPEED 
A ry 
— 

ARROWS INDICATE 
DIRECTION OF 

c D MOVEMENT TO 
ALTER GEAR RATIO 

=e 
GERRITSEN BEIER 


Figure 1. Principles of some variable-speed drives. High 
loads between friction elements are mostly obtained by means 
of springs; for the Falk, the centrifugal force acting on the 
cone loads it against the band A. In the Gerritsen, A & B do 
not rotate but can move axially; springs force A to D and B 
to C, 


BALLS : BEARING BALLS Itin. diam. 
DISTANCE BETWEEN BALL SHAFTS: 0:28 in. 








—— UPPER-BALL ASSEMBLY FREE 
TO TURN ABOUT THIS AXIS 


STOPS LIMIT 
MOVEMENT OF 
UPPER-BALL 
ASSEMBLY 


SPRING-BALANCE ADJUSTED 
TO PULL ARM AWAY FROM STOP 


FRICTIONAL FORCE F TENDS TO 
TURN UPPER-BALL ASSEMBLY 
ABOUT AXIS AB 


Figure 2. Diagrammatic sketch of Two-Ball Machine modified 
to measure friction. 


85 











CONDITIONS 





SPEED OF UPPER BALL (ny) : AS SHOWN 
SPEED OF LOWER BALL (nj) : VARIABLE 


OiL : HVI PARAFFINIC 
(19-SeS AT 210°F) 

TEMPERATURE : 60°C 

RATE OF OIL FLOW : 9 ml/sec 

LOAD : 250 1b 





DIFFERENCE BETWEEN 
BALL SPEEDS, 







of the coefficient of friction 
(0.02) is high compared 
with coefficients of rolling 
friction (10%) usually as- 
sociated with this condition 
— as in ball bearings for ex- 
ample. As the sliding speed 
increases, the coefficient of 
friction also increases at first, 
until a maximum is reached, 
and thereafter falls. 








(ny-ny) rep.m. 2000 


FRICTIONAL FORCE 





ny<ny 











- A study of the surface 


motions of the balls within 
the contact will assist in ex- 
plaining some of these phe- 
KEY nomena. Under a load of 


PPER- . 

SPEEDS nvm. 250 lb., the radius of the con- 
. a tact area as calculated from 
V 1220 the appropriate Hertz formula 
Me 4 will be 0.0164 in. Contact 


thus takes place over an ap- 








Figure 3. Two-Ball Machine: variation of frictional force with sliding speed. 


but any additional force due to misalignment is unaffected. 
If E in Figure 2 represents the force due to errors of align- 
ment in the apparatus — supposed in the direction shown, 
then the resultant torque on the upper-ball assembly which 
is balanced by adjusting the pull S on the spring-balance, 
is, for the two directions of rotation of the balls: 

(F+E)n = (W—Si)r2 (1) 
and 

(F —E)n = (Sz—W)re (2) 
where 7; and rs are the effective distances of the two sets of 
forces from the axis of rotation AB, and W is the counter- 
weight on the spring balance, whence 


=: (hh -—~5,) 





2 
“i (3) 
and the error is eliminated. Other possible sources of 
error, such as a zero error in the spring balance or friction 
in the pivot, are also cancelled out. Lubrication of the test 
balls in the early experiments was by a jet of oil, but later 
was carried out by means of felt pads soaked with test oil, 
lightly pressing on the path of contact. Separate pads were 
used for each test oil. 

The initial experiments were designed to investigate 
the behavior of the coefficient of friction in the region 
where the speeds of the shafts carrying the balls were equal; 
i.e., when the balls were rolling each on the other. 

The speed of the upper ball of the two-ball machine 
is not continuously variable but may be altered by a change 
of pulleys, whereas the lower ball is driven by a d-c motor 
with speed control. The upper ball shaft speed was, there- 
fore, kept constant and the speed. of the lower shaft varied 
from a value less than, to one greater than, that of the 
upper. The test conditions and results are given in Figure 
3. The oil used was a solvent refined paraffinic oil of 
viscosity 19.5 cs at 210° F. and KVI of 96. 

The curves show that when the spindle speeds are 
equal (sliding velocity zero), the coefficient of friction is 
the same for all curves. Under these conditions the balls 
may be regarded as rolling together, but the magnitude 
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preciable area, and for a giv- 
en spindle speed there will 
be a variation in surface speed 
from the inside to the outside of the contact area. A pro- 
jection of the paths of contact on to a horizontal plane, 
shown in Figure 4, makes this clearer, and it will also be 
seen that sliding within the contact is not uniform. When 
the shaft speeds are equal, the surface speeds of the balls 
will be equal only along the horizontal diameter of the con- 
tact area, and there will be sliding in opposite directions in 
the two halves of the contact. As the rotational speed of 
one of the shafts increases, the position of equal surface 
speed gradually moves to the inner edge of the path of con- 
tact of the faster ball. When this position is reached, the 
sliding in the contact is all in one direction. 

Expressed mathematically, this conditions occurs when 


(r + 8 cos 6), = (r — 8 cos 0) nm, (4) 
or 

(r — 8 cos 6) m = (r + 8 cos 0) m, (5) 
or, expressed more conveniently, when 
rotational speed of the faster ball —— r + 8 cos 0 
r — 8 cos 6 





(6) 


rotational speed of the slower ball 
The value of r is 0.140 in., and of 6 is approximately 9 deg. 





PATH OF CONTACT 
ON UPPER BALL 


PATH OF CONTACT 
ON LOWER BALL 


HORIZONTAL DIAMETER (PRODUCED) 


fy, ny © SPEEDS OF ROTATION (r.p.m.) OF UPPER AND 
LOWER BALLS RESPECTIVELY 
c= MEAN RADIUS OF PATH OF CONTACT 
& = RADIUS OF CONTACT AREA 
9 = INCLINATION TO THE HORIZONTAL OF TANGENTIAL 
PLANE AT THE NOMINAL POINT OF CONTACT 


Figure 4. Two-Ball Machine: horizontal projection of paths 
of contact. 
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Two-Ball Machine by. Feree 
Ratio of ball speeds (faster/slower) at which WHERE jin IS COEFFICIENT 
the maximum value of the coefficient of OF FRICTION FOR TEST Olt No.n 
friction was observed 
Sliding speed at which 
Upper-ball maximum friction Ratio: 
speed, occurred (lower-upper ) Neaster/ 0 
rpm rpm Nslower 
630 280 1.44 P 
925 440 1.48 bs 
925 —240 155 : © 
1220 -400 1.49 a 
1650 700 1.42 
1650 -520 1.46 ‘A 
2120 —600 1.40 
For a load of 250 lb., 8 = 0.0164 in., whence this ratio Olt No. KVI 97 | 
is given by 156/124 = 1.26. fo) 
Corresponding to this difference in the directions of 
sliding, there will be a difference in the directions of the 


frictional forces. The observed frictional force, which is 
the resultant of these two opposed forces, may, therefore, 
be expected to increase as the speed of one shaft becomes 
greater than that of the other until finally, when the slid- 
ing and frictional forces are wholly in the same direction, 
the whole of the frictional force will be measured. As the 
speed of one shaft gradually exceeds that of the other, 
changes in the coefficient of friction with speed are, in the 
early stages, due to what might be called the “differential 
sliding effect” just described, as well as to any change due 
solely to the magnitude of the sliding speed itself. When 
the speed of one shaft is so much greater than the speed 
of the other that the differential effect is no longer. present, 
then any subsequent changes in friction must be due to 
the effect of sliding speed only. At this stage, a change in 
the slope of the friction/speed curve would be expected, 
and possibly the maximum exhibited by each curve in 
Figure 3 corresponds to this point. 

The values of Mfaster/Mstower at which the maximum 
values of coefficient of friction were observed are listed in 
Table I. They show good agreement among themselves, 
but have a mean value which is slightly higher than the 
value of 1.26 for the ratio of ball speeds at which the 
differential sliding effect vanishes. However, the agree- 
ment is close enough to suggest that the reason for the 
occurrence of the maxima is as indicated. 

When the spindle speeds are equal, there is some slid- 
ing in the contact, as already explained, so that conditions 
are not the same as in a pure rolling contact. It is, there- 
fore, not surprising that the coefficient of friction measured 
under these conditions is different from coefficients of fric- 
tion usually associated with rolling. Even so, the origin 
of the large frictional force is obscure. It may be that 
although the sliding conditions in the two halves of the 




































100 
SLIDING SPEED, ft/min 


Figure 5. Two-Ball Machine: increase in coefficient of friction 
(relative to Oil No. 2) with sliding speed. 


contact are equal and opposite, the load is not evenly di- 
vided between these two semi-circular areas since it is 
applied not quite normally to the surface. Hence, a result- 
ant frictional force remains. There may be some connec- 
tion between this finding and a similar phenomenon de- 
scribed by Gerritsen? with reference to a gear® incorporat- 
ing a friction drive between balls and cones in which the 
transmission of power was found to alter the position of 
the “center of contact” between the ball and the cone. 

Examination of systems shown in Figure 1 will show 
that sliding will take place in the contact area in an 
analogous manner to that discussed for the two-ball ma- 
chine. 

If the above analysis of the motion of the ball sur- 
faces is correct, then there is no particular virtue in measur- 
ing friction under “pure-rolling” conditions, since this 
merely leads to a loss of sensitivity in the measurements. 
In these circumstances the resultant frictional force is, as 
pointed out above, the difference between the two forces 
of sliding friction, each comparatively large and capable 
of being measured more accurately and easily than their 
difference. The choice of “pure-rolling” conditions is also 
bad for experimental reasons, since in this region friction 
varies with speed much more rapidly than elsewhere, as 
will be seen from Figure 3. Consequently the difficulty in 
controlling the speed of the two-ball machine very precisely 
will give rise to a disproportionate amount of scatter among 
the test results. Therefore, most of the further experi- 
mental work was done under sliding conditions. 


Table II 
Properties of Oils 














Test Oil Kinematic Viscosity cs at ASTM Viscosity 
No. Description 100° F. 210" FE. K.V.I. Slope Factor 

1 Solvent refined paraffinic 33.9 552 97 261 

| 2 Solvent refined paraffinic 151.7 13.98 96 238 

3 Solvent refined naphthenic 14.9 3.05 49 283 

| 4 Solvent refined naphthenic 141.5 10.57 46 271 

| 5 Acid refined naphthenic 21.3 3.48 5 295 

6 Acid refined naphthenic LSS 8.54 14 290 

7 Alkylated naphthalenes 98.5 5.70 —222 346 
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Table III 


Variation of Coefficient of Friction 
with Sliding Speed of the Two-Ball Machine 








Coefficient of friction, » X 10° 








Test (mean of four results) for 
Oil sliding speed of: 
No. 0 fpm 83 fpm 192 fpm 
1 32 64 51 

2 30 61 48 

3 33 71 59 
4 32 68 55 

5 32 68 57 
6 33 68 56 
7 30 70 62 





Test Conditions: Balls, R & M, steel, 114 in. diam.; Oil tempera- 
ture, 20° C.; Rate of oil flow, zero; 


Upper ball speed 520 2140 3190 rpm 
Lower ball speed 520 1000 570 rpm 
Sliding speed 0 83 192 ft./min. 
Load 118 110 98 Ib. 


The oils used and their properties are listed in Table 
II. ASTM viscosity slope factors calculated according to 
Hirschler* are given in addition to K.V.L, since the latter 
quantity is of doubtful meaning for oils whose viscosity is 
less than 8 cs at 210°F. 


TEST RESULTS 


The test results and test conditions are presented in 
Table III. It will be noted that the loads vary slightly in 
the different experiments. This was caused by the necessity 
to move the upper-ball driving motor to accommodate 
suitable driving belts when changing the pulley ratio. Al- 
though other work on the two-ball machine had shown that 
coefficients of friction fell as the load was raised, variation 
over the load range used in the current experiment has 
negligible effect. 

It will be seen that the difference between the fric- 
tional coefficients of oils increases with sliding speed. The 
changes in general level of the results at different speeds 
are due to the peculiarities of the system and are explained 
by reference to the curves of Figure 3. For ease of com- 
parison, some of the results are shown plotted in Figure 
5 in terms of those for test oil No. 2 (which were the 
lowest at all three sliding speeds). 

These results show that the effect of viscosity grade 
for a given type of lubricant is small. Bigger differences 
are noted as the type of oil is changed; under given condi- 
tions, the lower the K.V.I. (or greater the ASTM slope) 
the higher, generally, the frictional force. Moreover, fric- 
tion falls off less with increasing speed (in the range of 
high speeds) for oils of low K.V.I. This suggests that the 
temperature in the contact plays an important part in deter- 





mining the coefficient of friction. 

As the temperature rises, the viscosity of the oils with 
the lowest K.V.I. will decrease most and, if we suppose 
that lubrication is of the thin-film type where both bound- 
ary lubrication and hydro-dynamic effects are playing 
a part, an explanation of the observed effects is provided, 
since a rise in temperature will tend to reduce the magni- 
tude of the hydrodynamic effects. 

As long as the friction elements in a friction drive are 
nominally rolling together, differential sliding speeds will 
be low. Even so, they can reach appreciable magnitudes. 
For an example, a sliding speed of 50 fpm has been 
quoted as typical of the magnitude of the “creep” in the 
Gerritsen Gear (loc. cit.) and, therefore, the results ob- 
tained under the appreciable sliding of the present experi- 
ments would seem to be appropriate, even if these sliding 
conditions had not been chosen for the purpose of accentu- 
ating the differences between oils. 

For the hydrocarbon materials investigated, it thus ap- 
pears that viscosity index reflects the performance char- 
acteristics of the oils; the lower the K.V.I. the better. 
Whether this is due entirely to a reduction in viscosity 
with increasing temperature as the speed increases or to a 
change in other properties of the fluid, is a question which 
must remain unanswered until the factors affecting lubrica- 
tion in the “thin-film” region are elucidated. 

If there is any tendency for gross slip to take place be- 
tween the elements of the friction drive, then again an oil 
with a low viscosity index would appear to offer the best 
corrective. Since it may also be important to keep churn- 
ing losses low, an oil of low viscosity would be advisable; 
a low viscosity oil would also be advantageous from the 
friction point of view. 

The chemical properties of the oils have not been dis- 
cussed in this paper, but in selecting an oil for a friction 
drive it is important to choose an oil with good oxidation 
stability and other appropriate properties. 
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— SYMPOSIUM ON INDUSTRIAL DERMATOSES — 


Skin Diseases 


Caused by Cutting Oils 


When cutting oils contact the skin of a worker, they may 
cause various diseases of the skin. The common ones are 
oil acne (blackheads), dermatitis, and infected wounds. 
Other diseases occurring occasionally are granuloma, 
melanoderma, chloracne, and cancer. During and since 
World War II, “oil rashes” are common gossip among oil 
workers, partly through advertisements in newspapers and 
signs on highways. Employers and workers are concerned 
about their medical problems, and many come to physicians 
for information. 
OIL BLACKHEADS (PETROLEUM ACNE) 


Lathe and drill press operators, tool makers, and other 
workers exposed to oils in various daily operations seldom 
escape the formation of oil blackheads in their skin. These 
“black dots” or “oil plugs” usually appear first on the 
dorsum of the fingers and the extensor surface of the fore- 
arms (hairy area). Later, the thighs and face are involved 
with “black dots”. Oil is rubbed into the skin of the fore- 
arms, and the friction of oil-soaked trousers causes oil to 
penetrate the skin of the thighs. 

Oil blackheads are simply broken hairs and horny 
cells mixed with oil and dirt. The blackheads are seated 
in the openings of the skin, particularly the hair follicles. 
As a tule, the hairless skin has fewer oil blackheads than 
the hairy one. Also, the worker concerned with cleanliness 
of his skin and work clothes has fewer “black dots” than 
the worker not concerned about his appearance. 

What happens to the oil blackheads in the human 
skin? They disappear within a few weeks if the worker 
avoids oil in a different occupation. If he does not change 
his job, more oil blackheads form. Eventually, infection 
of one or more of the blackheads occurs.. Usually the 
infection involves the forearms first, and the thighs later. 
The infection of the hair follicles is known as “folliculitis”. 
Other infections of less frequent occurrence are abscesses 
and carbuncles. There is some misunderstanding among 
both laity and physicians as to the source of this infection. 

The United States Public Health Service has analyzed 
insoluble cutting oils and found no significant number of 
bacteria in them. Cutting oils are unfavorable for the 
growth of bacteria, because they contain substances pro- 
hibitive to such growth. Rather, the infections are caused 
by bacteria already present on the skin of the worker. 
Once the skin is studded with many blackheads, then it 
is not difficult for infections to begin in these foreign 
bodies. 


DERMATITIS 
Dermatitis caused by insoluble and soluble oils is 
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fairly common in machinists and mechanics. The inflam- 
mation begins on the hands and forearms because of maxi- 
mum exposure of these parts to oil. Occasionally, if the 
worker's clothes become saturated with oil, the disease is 
generalized. The objective signs of oil dermatitis are no 
different than from dermatitis caused by other external sub- 
stances. It has been my experience that dermatitis of the 
hands and forearms caused by soluble oils is more common 
than years ago. This inflammation is caused by the oil 
itself, the inhibitor, rancidity of the oil, or the presence 
of bacterio-static agents in the oil. 

Metal slivers in oil and in cloths for the drying of 
the hands damage the skin, and these small wounds may 
become infected. Thus, boils and lymphangitis occur in 
some instances following a minor injury caused by a metal 
sliver. 


DEFATTING ACTION 


It is a frequent experience that dryness of the worker's 
skin is caused by petroleum oils. Those exposed to oils 
constantly during their work suffer more than occasional 
workers. The defatting action of oils is less on a greasy 
skin with active sebaceous glands than on a dry one. 
Unless the defatting action of oils is interrupted by a 
change of occupation, then the skin becomes more dry 
and eventually cracks. These cracks, or fissures, may be- 
come infected. The types of infection are similar to those 
enumerated under “Oil Blackheads”. The secondary in- 
fections occurring on a dry skin and in association with 
oil blackheads may lead to boils, lymphangitis, and some- 
times septicemia. 


GRANULOMAS 


If oils plug the follicles, 
two types of granulomas may 
occur on the skin. The most 
common one is match head 
sized, yellowish, raised, solid 
nodules appearing on the foze- 
arms. Usually the granulo- 
mas are multiple, and. may 
have a linear arrangement at 
times. A central blackhead is 
present in some of the lesions. 

The less frequent granu- 
loma is single and about one 
centimeter in diameter. This 
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nodule is not fixed to the deeper structures. There is a cen- 
tral depression in the nodule, which is darkened in appear- 
ance, 

Brown or black keratoses may occur on the dorsum 
of the hands and fingers following exposure to oils from 
shale oil or tar. Often the worker is unaware of these 
horny growths, since they are not troublesome. It should 
be mentioned that, recently, keratoacanthoma has occurred 
in several workers exposed to oil. 


MELANODERMA 


Melanoderma is pigmentation of the skin caused by 
various chronic irritations from various external sources 
aside from oils. Melanoderma is of considerable concern 
to the worker when it occurs, but this occurrence is seldom. 
The change in the color of the skin of the worker is grad- 
ual, on the forearms, neck, and face. It is not until the 
face has a peculiar hue that patients consult the physician. 
The worker with a dark skin, as in the Mediterranean races, 
is affected oftener with melanoderma than those with a 
light-colored skin. The color of the affected skin is dark 
brown to tan and is seldom uniform throughout the 
affected sites. Generally the skin becomes slightly thick- 
ened, the follicles or openings in the skin are prominent; 
but the degree of plugging is less than in the usual black- 
head formation. Plugged follicles are few in hyper- 
pigmented sites, and their absence does not speak against 
the diagnosis of melanoderma. When melanoderma occurs, 
it is difficult to convince both the employer and the worker 
that the disfigurement of the skin is a temporary one. The 





duration of the discoloration of the skin may continue for 
at least six months, even though chronic irritation is 
avoided. For the sake of emphasis, it is worth repeating 
that hyperpigmentation of the skin caused by external 
factors such as oil and pitch is not permanent, provided 
the extrinsic factor is discontinued. 


CHLORACNE 


Chloracne is caused by exposure to certain chlorinated 
hydrocarbons, and it is not uncommon in those who handle 
insoluble cutting oils containing such compounds. This 
form of cutting oil is used for heavy duty work and, while 
the machine is in use, vapors and mists are generated 
and tend to contact the exposed parts of the skin and, 
occasionally, impregnate clothing of the worker. Occasion- 
ally, the inhalations of such mists and vapors in sufficient 
amounts may cause liver damage and other systemic effects. 
Straw-colored cysts are more numerous than blackheads in 
chloracne. The cysts appear on the sides of the neck and 
are a prominent feature of this disease. 


CANCER 


Cancers of the skin caused by oils are usually of the 
prickle cell type. Frequently these cancers are multiple, 
and usually occur on the parts exposed to the oils. The 
most frequent location of these cancers is on the hands, 
arms, neck, and scrotum. There is considerable doubt 
among some authorities whether or not oils may cause 
cancer. 





Lubrication in the News——— 


Diethylene Triamine: Valuable 
Intermediate for Lubricating Oil 


Additives. Higher horsepower 
through increased compression 


ratios in today’s automobile en- 
gine has created a strong demand 
for oil additives. Oil additives are 
required since more horsepower 
is being achieved with only a 
slight increase in engine size. 

Higher octane gasoline, 
gained through a boost in tetra- 
ethyl lead and higher aromatics, 
is needed to obtain the desired 
power. But after fuel combustion, 
there is an increase in residues 
and varnish polymers. Higher 
temperatures also result. Oil 
additives come into the spotlight 
now, because they are useful in 
removing and suspending resi- 
dues and in stabilizing the oil 
against degradation by excessive 
heat. : 

Various polyethylene amines 
are used as intermediates for lube 
oil additives. One valuable inter- 
mediate is diethylene triamine 
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(DETA) which possesses two pri- 
mary and one secondary amine 
groupings. These amino struc- 
tures make DETA valuable in 
producing amine salts, amides, 
and imidazolines (glyoxalidines) 
which can be adapted as additives 
of the following types: 

(1) Anti-oxidants such as 
imidazolines made through the re- 
action of diethylene triamine and 
fatty acids. These additives re- 
duce breakdown of oil to sludge. 

(2) Detergent products 
formed through the condensation 
of alcohols and DETA. Deter- 
gents suspend carbon particles, 
varnishes, and sludges resulting 
from gasoline combustion and oil 
degradation. 

(3) Corrosion inhibitors, such 
as diethylene triamine alone, pro- 
tect the metal in automobile en- 
gines from sulfur-containing acids 
and other acidic components. 

(4) Imidazolines used in filter 
cartridges are valuable in protect- 
ing motors against water and 


sludge. 

(5) Useful acrylamide de- 
rivatives of the ethylene amines 
include pour point depressants 

(Continued on p. 101) 


Section News— 


CHICAGO, January meeting. E. 
J. Colerick, Staff Engineer spe- 
cializing in rust preventives and 
textile oils for the Shell Oil Co., 
presented a paper entitled “Rust 
Preventives.” (Submitted by E. 
W. Drummond, Sec’y-Treas.) 


INDIANAPOLIS, October ’56. 
Panel Discussion on “Organiza- 
tion of a Preventive Maintenance 
Program & Its Problems as Re- 
lated to Lubrication.” 

November. Plant Tour of 
the U. S. Rubber Co., Indianapo- 
lis, Ind. (Submitted by G. H. 
Pearson, Jr., Sec’y-Treas.) 
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Studies of Formation & Behavior 
of an Extreme-Pressure Film 


Gears lubricated with a mineral oil compounded with dibenzyl 
disulfide containing radioactive sulfur, S*°, were operated 
under controlled conditions. The formation and behavior 
of the resultant sulfur-containing film on the load-bearing 
surfaces were studied, using the B-particles from the sulfur as 
the means of detection of the film and measurement of its 
thickness. 

The thickness of the extreme-pressure film increased with 
load, but was not affected by duration of running, which sug- 
gests that an appropriate steady-state thickness of E.P. film 
was established for each operating condition. With respect 
to the tooth operating profile, the minimum thickness of 
E.P. film occurred at the pitch circle, and it gradually increased 
toward the addendum and the dedendum. These observa- 
tions suggest that the temperature existing under the actual 
gear contact is controlling in the formation of an extreme- 
pressure film. The maximum thickness of the film observed 
in this series of experiments was approximately 1.2 < 106 
inch, which is smaller than the average height of projecting 
asperities of a surface finished to 20 micro inches. 


INTRODUCTION 

The unique property of certain elements, such as 
sulfur, chlorine, and phosphorus, to arrest scoring of metals 
and thereby substantially increase the load-carrying capacity 
of oi!s, was noted in the early 1920's. Since that time a 
great number of so-called extreme-pressure agents have 
been developed, and their role as additives to lubricating 
and cutting oils has become important. Many explanations 
for the mechanism of action of the extreme-pressure agents 
have been offered. Perhaps the most widely accepted one? 2 
holds that the extreme-pressure agents form protective films 
on the rubbing surfaces. These films are products of re- 
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Figure 1. Side view of gear lubricants testing machine. 
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action between the extreme-pressure agent and the metal. 
Thus, with steel rubbing surfaces, all extreme-pressure 
agents based on sulfur form iron sulfide films; those based 
on chlorine form iron chloride, and those containing phos- 
phorus react to form iron phosphide (or phosphate) films. 
The existence of such films has been verified by various 
chemical analyses and by x-ray and electron diffraction pat- 
terns, but the mechanism of formation of extreme-pressure 
films right on the rubbing surfaces of machine elements, and 
their thickness and action in preventing scoring, have been 
little known and understood. Many attempts have been 
made to study the mechanism of formation and action of 
these films. Prutton and Turnbull,* and Beeck, Givens and 
Williams,* for example, studied the mechanism of action 
of organic phosphorus, chlorine, and sulfur compounds in 
extreme-pressure lubrication, but the data are incomplete. 
At present, with the development of the radioactive tracer 
technique and the availability of radioactive isotopes, great 
possibilities are offered for expanding our knowledge of the 
mechanism of formation and action of extreme-pressure 
films. First attempt to utilize a radioactive isotope of sulfur, 
S®5, for this purpose was made in 1943 by Clark, Gallo and 
Lincoln.® Their experiments, however, were made in the 
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gentle warming and swirling. 
The amounts used were se- 
lected to give an oil contain- 
ing 0.5 wt. % sulfur. 


{ APPARATUS AND TEST 
| CONDITIONS 


The tests were conduct- 
ed in a spur gear machine, 
based on the well-known 
closed power circuit or four- 
square principle. Figure 1 
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shows this machine, and a 
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diagrammatic sketch is given 
in Figure 2. 

The gears were 17- and 
19-tooth involute spur gears 
of 6 diametral pitch, 20° 
pressure angle and 0.25 inch 








Figure 2. Schematic diagram of spur gear machine. Key: 1 & 2, test gears; 3 & 4 idler gears face width. These gears 


(for completing 4-square circuit); A & B, shaft bearings; C, split coupling (for loading); MS, 


torque meter. 


“test tube” and, although they produced some valuable in- 
formation, they added little to the explanation of the action 
of extreme-pressure agents on actual rubbing surfaces. 
Since in our studies of gear lubrication the problem of 
extreme-pressure is of paramount importance, it was de- 
cided to utilize the radioactive tracer technique for this 
study. 

In the experiments described below, an extreme-pres- 
sure compounded lubricant was prepared using dibenzyl 
disulfide containing radioactive sulfur, S*°. Gears were 
operated under controlled conditions with this lubricant. 
After operating the gears under a particular set of condi- 
tions, they were washed and examined for radioactivity 
by both count and autoradiograph methods. Suitable cali- 
brations enabled conclusions to be drawn as to the extent 
and distribution of the sulfide deposition. 


EXPERIMENTAL 
PREPARATION OF RADIOACTIVE LUBRICANT 


Dibenzyl disulfide-S*® was obtained from Isotope 
Specialties Company. It had been recrystallized twice from 
ethanol, and had a melting point of 68-69°C. The re- 
crystallization was specifically designed to remove any trace 
of mercaptan, which is quite alcohol-soluble. The specific 
activity of the compound was approximately one millicurie 
per millimole. This material was diluted with inactive 
dibenzy! disu‘fide* and dissolved in SAE 30 mineral oil by 
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were made of an equivalent 
of SAE 3312 steel, case hard- 
ened to 62Rc and finished to 
20 microinches. They were operated at 3000 rpm, with 
lubricant flow-rate of 10 ml. per second and load increments 
of five pounds on the scale, corresponding to a contact load 
of 360 pounds per inch. The running time at each load 
setting was 30 minutes, 1 hour and 3 hours. 


MEASUREMENT OF RADIOACTIVITY ON GEAR SURFACES 


After the run at each load, the gears were removed by 
special instruments and washed with a hydrocarbon solvent. 
Washing was done by dipping successively three times 
each in three separate containers of 300 ml. of hydrocarbon 
solvent. By special experiments it was established that 


Geiger- Muller 
Tube TG-C4 














Gear 








Figure 3. Position of counting tube with respect to gear for 
measurements of radioactivity. 





*Bios Laboratories product. 
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Figure 4. Holders used for autoradiographing gear tooth sur- 
faces. 


such washing removed approximately two per cent of the 
film formed. The dried gears were then examined for 
radioactivity. 

A general idea of activity on the tooth working sur- 
face was gained by the counting rate recorded with a thin 
window G-M counter placed in the position shown in 
Figure 3. Recorded data are based on averages of five 
readings for each gear. 

Specific data on idle and working surfaces were ob- 
tained by using aluminum shields formed to fit one tooth 
and covering the other exposed surfaces. The aluminum 
was of sufficient thickness to absorb all incident B-particles. 
Sides of the teeth were examined in the obvious manner, 
with the counter window 0.0015 inch from the gear. 

Distribution of activity on the gear tooth working sur- 
face was studied by making autoradiographs, using East- 
man Industrial Type K films. A special plastic holder, 
shown in Figure 4, was employed to expose the film in a 
position close to the surface, with shielding from neighbor- 
ing surfaces. Exposure time was 16 hours. 








10,000 

£ 

2) 

~~ 

£ 

a 

oS 

2 1,000 

= 

3) 

a 

Ay 

ao] 

a 
100} 
10 ! | i | ! L aI | ! J i ! ! ! ! ! J l 1 











1.00 .20 .30 .40 .50 .60 .70 .80 .90 2.00 


20 .30 .40 .50 .60 .70 .80 .90 3.00 .10 


Optical Density (as arbitrary scale) 


Figure 5. Radioactivity vs. optical density. 
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e window of G-M counter. The 
Z strips were then autoradio- 
10, 0OOF La , 
: 190°C 1s0°C/ : graphed with a 16-hours ex- 
4 ‘ J posure. Optical density of 
£ : 1706 if ° the film was plotted against 
= . 
= q Fe . a counts per minute per cm.?, 
$ oo wi o ° as shown in Figure 5. 
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i Fang ain a ae pentane solution of the radio- 
- 7 active oil. By this means, a 
§ film of 3 mg. of oil on a 4.5 
ae ner! — ew ee a ae ee cm.? planchet was prepared. 
10 A i A. =a eee i i meer 4 
1 10 100 1,000 10,000 The recorded counting rate 
Time of Immersion in Seconds at the particular time this 4 
Figure 6. Radioactivity of iron-sulfide film formed on steel strips vs. time at different tem- study was made was 2480 
peratures of immersion. cpm for 0.028 mg. of sulfur 
on the planchet. This stand- 
CALIBRATION ardization and a decay correction permitted direct conver- 


sion of optical density to mg. of sulfur per cm’. 
Conversion of mg.S/cm.? to monolayers or to micro- 

inches depends upon an assumption as to volume ocupied 

by the sulfur, Assuming an effective density of 2.0, the 


Because of the geometrical arrangement, meaningful 
absolute data are difficult to obtain by direct counting. 
For this purpose, the optical densities of the autoradio- 
graphs were measured.t These optical densities were con- 
verted to absolute thickness as follows: 













































Steel strips that had been exposed to the radioactive 1600 19 Tooth Gear 
oil were counted, with the strip 0.0015 inch from the 
17 Tooth Gear 1400;- 
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Figure 8. Radioactivity of gear teeth monitored without 
° \ ' \ ' ey oa shielding. 
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+A Photovolt Electronic Transmission Densitometer, manufactured i 
Figure 7. Radioactivity of gear teeth monitored without by Photovolt Corporation of New York, was used. Areas of ! 
shielding. films of one mm? each were examined. 
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Figure 9. Radioactivity on working surface of gear teeth. 


volume of a sulfur atom is 26.6 & 10~?*cm.3, and a mono- 
layer is 2.98 A° or 0.0117 micro-inches thick. One milli- 
gram of sulfur per cm.” is equivalent to 16.800 monolayers 
or 197 micro-inches. 


SAFETY CONSIDERATIONS 


The principal problem in the handling of sulfur S** 
is the prevention of contamination of tools, laboratory, and 
personnel. Neoprene gloves were worn, special steel tools 
were used for handling parts contaminated with the radio- 
active oil, and a monitor with a thin-window Geiger 
counter was used to detect contamination at each stage in 
the operation. 

In experiments involving the oil at elevated tempera- 
tures, exhaust ventilation was provided to prevent accumu- 
lation of radioactive vapor in the working space. 
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Figure 10. Radioactivity on idle surfaces of gear teeth. 
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Figure 11. Radioactivity on side of gears. 


RESULTS & DISCUSSION 
REACTION OF IRON WITH DIBENZYL DISULFIDE IN OIL 


The reaction of iron with the additive was tested by 
immersing appropriately preheated steel strips in the radio- 
active oil at various temperatures for various lengths of 
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Figure 12. Radiographs of tooth working surfaces. 
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Figure 13. Radiographs of 17-tooth gear. 


time. The strips on removal were washed with solvent in 
the same manner as that used with the gears. The residual 
activity on the surface was determined by counting with 
the thin-window counter. Results are plotted in Figure 6. 
The data are rather scattered, but they show a sharply- 
increasing reaction rate with time, particularly in the ex- 
periments performed at higher temperatures. The reason 
for the autocatalytic character of the reaction is not clear. 

It had been hoped that these experiments would pro- 
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Figure 14. Points of the radiograph of tooth surface where 


optical density was measured. 


vide data by which one might determine the working tem- 
peratures of the gear teeth, using the amount of sulfur de- 
posited as the criterion. However, the scatter of the data 
and the autocatalytic nature of the reaction make this ap- 
proach uncertain. 

EXPERIMENT WITH GEARS 

In experiments with the actual gears, the general level 
of radioactivity of the gear teeth was measured as shown 
in Figure 3. Obviously the readings so obtained give only 
a comparative measure and are of value for the general 
estimation of the effect of operating variables. Those 
data are presented in a graphical form in Figure 7 for the 
17-tooth gear, and in Figure 8 for the 19-tooth gear. The 
radioactivity in counts per minute was plotted as a function 
of load. The curves show that radioactivity increased with 
load, that duration of running apparently had no definite 
effect, and that radioactivity emitted from the 17-tooth gear 
was slightly higher than that from the 19-tooth gear. 

The results of shielded measurements are given in Fig- 
ure 9 for the working surfaces of the gear teeth, in Figure 
10 for the idle surfaces, and in Figure 11 for the sides of 
the gears. These charts show that radioactivity emitted 
from the working surfaces and the sides of the teeth in- 
creased with the increase in load, while for the idle sur- 
faces, changes in radioactivity with load were very small. 
Since ail the heat is generated on the working surface, it 
is obvious that it should be more sensitive 
to the changes in operating conditions 
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than the idle surface of the tooth. 

In order to study the film in more 
detail, the working surfaces were auto- 
radiographed after running the gears at 
each operating condition. A few of these 
radiographs are shown in Figure 12. Idle 
surfaces and the sides of the teeth were 
also autoradiographed. Some of these are 
presented in Figure 13. Examination 
of the radiographs of the working sur- 
faces show that their intensities increased 
with the increase in load. It can also be 
noted that on each radiograph the in- 
tensity is minimum at the pitch circle, 
and it increased toward both the adden- 











20- 
‘e) 
co) 
10 Addendum, =~ = A 
os — Le Pitch Circle 
$= Http 
0 | l | | | | 
0 5 10 15 20 25 30 35 40 


Beam Load, lbs 


Figure 15. Thickness of E.P. film on 17-tooth pinion at various loads. 
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dum and the dedendum. The radio- 
graphs of the idle surfaces are much weak- 

* ef in their intensities and uniform in ap- 
pearance. 
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To obtain quantitative data on the dis- 
tribution of the film on these surfaces, op- 
tical densities of the radiographs were meas- 


ured, as shown in Figure 14. The data for ie ig 
optical densities were converted into inten- 

sity of radioactivity in cpm/cm.? by means y 

of the chart given in Figure 5, and these % °F 
values in turn, after correction for decay % 
(half-life of S*° = 87 days), were converted 8 

into film thickness expressed as number of 4 50 
monolayers. The variations of film thickness g 

with load at the pitch circle, the addendum, = 

and the dedendum for the 17-tooth gear are © 40 
presented graphically in Figure 15, and for 4 

the 19-tooth gear in Figure 16. These two 
charts show that film thickness on the work- = 30 


ing surfaces of the teeth increased with load. 
Comparison of the films on the 17-tooth 
gear and on the mating 19-tooth gear show 20F- 
that on the pitch circle film thicknesses are 
similar on both gears, that film thickness at 
the addendum of the 17-tooth gear corres- 10h 
ponds to film thickness at the dedendum of 
the 19-tooth gear, etc. In spur gears opera- 
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tion, the addendum of one gear mates with 0 
the dedendum of the other, and the pitch 
circles of both gears are common. The re-. 
sults, therefore, are a measure of the relia- 
bility of the data. The thickness of the films 
on the idle surface of gear teeth and its relation to load 
are shown in Figure 17. Here, as in the case of the radio- 
activity obtained by direct measurements with the Geiger- 
Muller counter, variations in film thickness with load were 
small. 

The distribution of the film along the active profile 
was obtained by dividing the working tooth surface into 
nine lines, as shown in Figure 14, and establishing film 
thickness at each line. The data for a run at 40-pounds 
scale load is shown in Figure 18. The curves show that the 
minimum thickness on both gears occurred at the pitch 
circle, and that film thickness gradually increased toward 
both the addendum and the dedendum. However, on the 
addendum part of the teeth the maximum thickness occurred 
not at the tip, but somewhat below. At 40-pounds scale 
load (corresponding to 2880 pounds per inch), scoring 
occurred which relieved the parts adjacent to the tips. 

From Figure 7 and Figure 8, where radioactivity emit- 
ted from the gear teeth was plotted as a function of load 
for three different durations of running, it was concluded 
that duration of operation, at least within the limits of 
these tests, has no direct influence on the thickness of 
extreme-pressure film. It was also postulated that for each 
set of operating conditions an appropriate steady-state 
thickness of the film was established. To check this con- 
clusion, during the test performed with 3 hours duration 
at each load, the scale load was decreased several times to 
5 pounds. Each such decrease in load was accompanied 
by a decrease in the thickness of the film. This is shown in 
Figure 19 where radioactivity from unshielded gears was 
plotted against load, and in Figure 20 where film thickness 
on the 17-tooth gear was given. 


CONCLUSIONS 
1, The distribution and thickness of sulfur-containing 
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Figure 16. Thickness of E.P. film on 19-tooth gear at various loads. 


E.P. films on actual gear surfaces has been reliably deter- 
mined by employing a sulfur 35 containing E.P. agent and 
autoradiography as a measurement technique. 

2. Iron surfaces react with dibenzyl disulfide in oil in 
an autocatalytic manner. The reaction rate is highly tem- 
perature-dependent. 

3. The thickness of the iron-sulfide films formed on 
the working surface of the gear teeth increases with in- 
crease in load and is little (if at all) affected by time. 

4. An appropriate steady-state thickness of E.P. film 
is established for each operating condition, indicating that 
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Figure 17. E.P. film thickness on idle tooth side. 
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Figure 18. Thickness of E.P. film along gear tooth. 


the film is being formed and attrited continuously during 
the operation. 

5. On the working surface of the tooth, the thickness 
of the E.P. film is minimum at the pitch circle, and it gradu- 
ally increases toward the addendum and the dedendum. 
This indicates that the film thickness is controlled by local 
or contact temperature. 

6. An EP. film forms also on the idle side of the 
tooth. Here it is thinner and more uniform in thickness 
than on the tooth working surface. 

7. Dibenzyl disulfide in an oil solution undergoes 
little reaction with the inoperative parts of the gear, such 
as its rim. 

8. The maximum thickness of the E.P. film observed 
in these experiments was 1.2 X 107° inch, which is 
smaller than the average height of the projecting asperities 
of a surface finished to 20 micro-inches. 
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COMMENTARY 
A. BONDI, SHELL DEVELOPMENT CO. 

The practical significance of the authors’ results might be 
brought out a bit more clearly by adopting a somewhat different 
interpretation of the data. Bowden’s mechanism (the successive 
engagement of lower peaks among the randomly distributed sur- 
face asperities as the load is raised) leading to proportionality 
between the true contact area and the load, suggests that the rise 
in (radioactive) sulfur concentration on the surface with gear 
loading corresponds to an increase in the true contact area rather 
than an increase in thickness of the sulfurized layer. Quantitative 
resolution of the autoradiographs to discern between the thickness 
and the area hypothesis is not possible at present. 

Even if most of the sulfur “deposition” were due to spread 
in true contact area, a certain amount of growth in depth of 
reacting layer with increasing load (=temperature) will occur. 
The superposition of the two effects leads to the (observed) 
greater than proportianal rise of sulfur deposition with load, where 
as the “area-hypothesis” would require strict proportionality be- 
tween the two. 

Following the independent determination or calculation of the 
sulfide film thickness on the tops of the individual asperities, the 
observed average sulfur concentration on the surface is a direct 
measure of the amount of solid contact which the E.P. agent 
permits before seizure occurs. From this information one can then 
obtain the fraction of the load carried by the hydrodynamic film 
and that carried by solid contact. While evidence suggests that 
in the absence of E.P. additives seizure occurs when about 2% of 
the gear load is carried by solid contact, one can estimate from the 
authors’ data that with dibenzyldisulfide (to 0.5% S in SAE 30 
oil), about 20% of the gear load is carried by solid contact when 
seizure occurs. 


COMMENTARY 
H. R. JACKSON, THE ATLANTIC REFINING Co. 

The paper by Messrs. Borsoff and Wagner on extreme-pressure 
film studies using radiosulfur is most informative. One of the most 
interesting aspects is their use of autoradiographs on a quantita- 
tive basis. This technique is often used for comparative type 
measurements; but here, through careful calibration, the authors 
determined actual film thicknesses. I would like to offer the 
following questions and comments which I hope will aid in the 
understanding of the paper. 

Were one set of gears used for all of the experiments? Were 
the gears “run-in” before actual testing started? 

In the general activity measurements of the gear tooth working 
surfaces as shown in Figure 3, the authors state that the recorded 
data is the average of five readings. What sort of variances were 
found in these individual readings? 

Figure 6 is a logarithmic plot of surface activity versus time 
of immersion for steel strips at various temperatures. On such a 
plot, a constant rate of reaction would be a 45° line. Any line 
with a slope less than this would indicate a diminishing reaction 
rate. Most of these data, subsequent to the first few minutes of 
immersion, give an approximate 45° slope. I question the authors’ 
use of the term autocatalytic to describe these results. What was 
the condition of the steel strips prior to their immersion? If they 
were dry or wet with a blank oil, this may explain the initial 
delay in the start of the reaction. 

The authors state that Figures 7 and 8 show no definite effect 
of duration of running the gears on gear teeth activity level. This 
is certainly a reasonable conclusion. However, a trend may be 
indicated, particularly at the heavier loads, for less E.P. film to 
be present after the 3 hour running time compared to the shorter 
periods. Since iron sulfide is continually being formed and rubbed 
off during running, isn’t it possible that less chemically active 
sulfur is present in the lubricant after extended running? Do 
the authors feel that this may be a significant factor? Do they 
have any data showing the effect of dibenzyl sulfide concentration 
on film thickness? 

The counts per minute data in Figures 9, 10, and 11 in- 
dicate highest activity on the sides of the gears. The autoradio- 
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graphs shown of these parts in Figure 13 are not particularly 
dark. What is the reason for this apparent discrepancy? 

It is sincerely hoped that Messrs. Borsoff and Wagner will 
continue this line of research with other E.P. agents, including 
phosphorous and chlorine compounds as well as sulfur. It is 
work such as this that will help complete the change of gear lubri- 
cation from an art into a science. The authors are to be con- 
gratulated for a fine piece of work. 


COMMENTARY 
E. RABINOWICZ 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

The authors are to be congratulated for their paper which is 
a valuable addition to our knowledge both as to the use of radio- 
isotopes and as to the: mechanism of E.P. lubrication. One point 
which I feel the authors might have emphasized is the occurrence 
of radioactivity in localized spots rather than as a uniform deposit 
on the gear-tooth surfaces. Two mechanisms readily suggest 
themselves to explain this effect: 

(1) The localized temperature flashes at the real points of 
contact lead to increased chemical reaction. 

(2) Naked metal produced at the real points of contact has 
a greater chemical reactivity. 

At very low speeds we would expect mechanism (1) to be less 
effective and mechanism (2) to be equally effective, assuming that 
in each case the total sliding distance is the same. 1 wonder 
whether the authors have any information on this point. 


AUTHORS’ CLOSURE 

The authors are in full agreement with Mr. Bondi’s suggestion 
that a portion of the rise of the radioactivity could be attributed 
to an increase of actual contacting area with load. Unfortunately, 
no method for evaluation of actual contact on micro scale is 
known; and this work, therefore, was based on an assumption 
that the surfaces investigated were uniformly covered by the ex- 
treme-pressure film. Additional evidences supporting the theory of 
the growth of the films in depth are: (a) decrease of load caused 
a decrease in the radioactivity emitted from the surfaces; (b) the 
lack of strict proportionality between changes in load and radio- 
activity. The resolution of this question and the elucidation of 
the true nature of contact are of considerable importance and 
studies along this line are being continued. 

The method for evaluating the relative amount of solid contact 
and area supported by thick (hydrodynamic) film, as mentioned 
by Mr. Bondi in the second part of his comments, is most inter- 
esting, and the authors suggest that Mr. Bondi soon disclose this 
method in the published literature. 

Mr. Rabinowicz’ interesting suggestion that radio activity on 
the gear teeth working surfaces formed on localized spots, rather 
than as a uniform deposit, unfortunately, cannot be verified by 
our data, because no method to study the distribution of the radio- 
activity on such a micro scale is known to these authors. 

Answering Mr. Jackson’s questions: 

For each series of experiments, only one set of gears was 
used which were not “run-in.” 

Each radioactivity reading given represented an average of five 
teeth. The average variations between these individual readings 
were about 7%. They were slightly greater when cpm were below 
100. 

Mr. Jackson is quite correct in pointing out that a 45° 
line on a logarithm plot represents a constant rate. The steel 
strips used were cleaned by abrasion with 000 emery paper and 
wiped with “Kleenex” tissues. They were not blanked with oil 
prior to their immersion into the test oils. The nature of the 
chemical reactions occurring between extreme-pressure agents and 
metals is of considerable importance, and merits further investiga- 
tions. 

Mr. Jackson suggests that the apparent effect of duration 
of runing on the thickness of the film (Figures 7 and 8) is real, 
and that this may be due to depletion of the active agent. We are 
not convinced the effect is real, but the suggestion is highly ap- 
preciated and the question certainly merits further investigation. 

The high measured activity of the side of the gears com- 
pared to that of the working surfaces, in spite of the opposite 
effect in autoradiographs density, was due to the difference in 
geometry under which the counting was performed. The work- 
ing surfaces were counted under the geometry as shown in 
Figure 3, while the side of the gears, being flat, were counted 
directly by placing the Geiger tube at 0.015 in. distance. 
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The leak rate of ordinary oil vs. Suntac was measured in test machinesimulat- 
ing a typical leak in a hydraulic system. Oil viscosities were equal, time and 
pressure conditions identical. The simple act of switching from the ordinary 
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(Lube in the News, from p. 90) 

which help keep the oil fluid at 
low temperatures. Acrylamide de- 
rivatives are also employed as vis- 
cosity index improvers which pre- 
vent the oil from becoming too 
thick at low temperatures or too 
thin at high temperatures. 

(6) Color stabilizers prepared 
by condensing aromatic aldehydes 
with diethylene triamine. (Re- 
printed in part from “Chemical 
Progress,” Vol. 2, July 1956.) 


Cuban Congress on Petroleum. 
An industry exhibit open to the 
public at large is planned as part 
of the activities of the 2nd Cuban 
Congress on Petroleum scheduled 
to be held in Havana, May 5-11. 

Dr. Alberto Diaz Masvidal, 
President of the Organizing Com- 
mittee, states that the working 
sections will comprise six: (1) Ge- 
ology, Geophysics & Geochemis- 
try, (2) Drilling & Production, 
(3) Processing, Distribution & 
Utilization, (4) Research, Devel- 
opment & Testing, (5) Education 
and Training of Personnel, and 
(6) Management, Economics & 
Law. 

For more detailed informa- 
tion regarding the event, write: 
II Cuban Petroleum Congress, 
Edificio Habana 800, Havana, 
Cuba. 


Personals——— 


A. K. Hoge (ASLE Connecticut 
Section) has accepted a position 
with the Pla-Tank Div. of Haveg 
Industries, West Warren, Mass. 

T. G. Timberlake has been 
appointed Chief of the Mechanical 
Engineering Dept. at the Corps of 
Engineers’ Research & Develop- 
ment Laboratories, Fort Belvoir, 
Va. 

General Electric Co. has an- 
nounced the creation of two new 
sales districts for its Silicone 
Products Dept., Waterford, N. Y., 
with M. C. Lauenstein and R. T. 
Daily as District Managers of the 
Chicago and Western (Los 
Angeles) Sales Districts, respec- 
tively. 

G. L. Pitzer has been ap- 
pointed Vice-President — Pro- 

(Continued on p. 106) 
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d ANNUAL MEETING PROGRAM 


(Tentative) 
April 15, 16, 17, 1957 
Sheraton Cadillac Hotel 
Detroit, Michigan 


Monday, April 15, 1957 


9:00 A.M. Business Meeting 


10:00-11:30 A.M. 
SESSION 1A Wear of High Temperature Seals 
Material 
R. W. Blair, Chicago Rawhide Mfg. Co., Chicago, IIl., 
Organizing and Session Chairman 
1. “WEAR OF CARBON TYPE SEAL MATERIAL WITH 
VARIED GRAPHITE CONTENT.” 
Max A. Swikert, R. L. Johnson, Lewis Flight Pro- 
pulsion Laboratories, Cleveland, Ohio 
2. “FRICTIONAL PROPERTIES OF HIGH TEMPERATURE 
SEAL MATERIAL.” 
Joseph F. Cerness, Carol Pilarczyk, Douglas H. 
Strong, Cleveland Graphite Bronze Co., Cleveland, 
Ohio 
SESSION 1B Environmental Factors VS Lubrication 
Effects 
A. W. Lindert, Standard Oil (Indiana), Whiting, Ind., 
Organizing and Session Chairman 
1. “SOME EFFECTS OF GAMMA RADIATION ON COM- 
MERCIAL LUBRICANTS.” 
J. G. Carroll, S. R. Calish, California Research Co., 
Richmond, Calif. 
2. “EFFECTS OF ENVIRONMENT ON RUST INHIBITORS 
AND OXIDATION STABILITY OF LUBRICATING OILS.” 
A. Mertwy, M. Trachtman, J. Messina, H. Gissor, 
Frankfort Arsenal : 
SESSION 1C Automatic Lubrication Equipment 
E. M. Higgins, Master Lubricants Co., Philadelphia, 
Pa., Organizing Chairman, Donald H. Wilson, Con- 
tinental Steel Co., Kokomo, Ind., Session Chairman 
1. “CIRCULATING OIL SYSTEMS.” 
N. S. Robson, Trabon Engineering Corp., Cleveland 
Ohio 
2. “Or MisT LUBRICATION.” 
D. G. Faust, C. A. Norgren Co., Englewood, Colorado 
SESSION ID Lubrication Engineering Course 
SESSION IE Exhibits 


2:00-4:30 P.M. 
SESSION 2A Metal Working Fluids 
H. L. Shaw, Battelle Memorial Institute, Organizing 
and Session Chairman 
1. “STAMPING AND DEEP DRAWING LUBRICANTS — 
WHAT ARE THEY?” 
Leon Salz, Magnus Chemical Co., Garwood, New 
Jersey 
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“CONVERSION COATINGS AID THE LUBRICATION OF 
TITANIUM.” 
Earl White, P. O. Miller, Battelle Memorial Institute, 
Columbus, Ohio 
3. “TEST FOR EVALUATING CUTTING FLUIDS.” 
H. W. Husa, W. L. Buckley, Standard Oil Co. of 
Indiana 
4. “LABORATORY EVALUATION OF CUTTING FLUIDS.” 
H. A. Hartung, Atlantic Refining Co., Philadelphia, 
Pa. 


SESSION 2B Hydrodynamic Bearings 
Fred Macks, Air Guide Engineering Laboratories, 
Vermilion, Ohio, Organizing and Session Chairman 
1. “A SOLUTION FOR THE FINITE JOURNAL BEARING 
AND ITS APPLICATION TO ANALYSIS AND DESIGN 
—Iil.” 
A. A. Raimondi, John Boyd, Westinghouse Research 
Laboratories, Pittsburgh, Pa. 
2. “THE EFFECT OF BEARING DEFORMATION IN 
SLIDER BEARING LUBRICATION.” 
F. Osterle, E. Saibel, Carnegie Tech., Pittsburgh, Pa. 
3. “SOME MECHANICAL CONSIDERATIONS IN THE 
DESIGN OF LARGE THRUST BEARINGS.” 
R. A. Baudry, G. E. Peterson, Westinghouse Electric, 
Pittsburgh, Pa. 
4, “SOLUTION OF REYNOLDS AND ENERGY EQUATIONS 
FOR SECTOR THRUST BEARINGS.” 
B. Sternlicht, General Electric Co., Schenectady, 
New York 


SESSION 2C New Greases for Problem Application 
Harry W. McCulloch, Jr., Shell Oil Co., Wood River, 
Ill, Organizing Chairman, J. W. Lane, President, 
NLGI, Socony-Mobil Oil Co., Session Chairman 

1. “PERFORMANCE OF AN INORGANIC MICROGEL 
GREASE IN INDUSTRIAL APPLICATIONS.” 
J. A. Bell, Shell Oil Co.. New York, New York 
2. “SERVICE EXPERIENCE WITH A NEW MULTI- 
PURPOSE INDUSTRIAL GREASE.” 
S. R. Calish, Jr., California Research Corp., Rich- 
mond, Calif. 
3. “A NEW THICKENER FOR MULTI-PURPOSE INDUS- 
TRIAL GREASE.” 
W. L. Hayne, D. R. Oberlink, R. J. Rosscup, Stand- 
ard Oil Co., (Indiana), Chicago, Ill. 


SESSION 2D _ Lubrication Engineering Course 
SESSION 2E_ Exhibits 
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Tuesday, April 16, 1957 


9:30-11:30 A.M. 
SESSION 3A _ Specifying Lubrication for Industry 
H. McCulloch, Jr., Shell Oil Co., Wood River, Ill., 
Organizing Chairman, A. R. Black, Shell Oil Co., New 
York, New York, Session Chairman 
1. “LUBRICATION STANDARDS FOR INDUSTRIAL EQUIP- 
MENT.” 
; S. O. Kimball, A. C. Spark Plug Co., Flint, Michigan 
2. “LUBRICATION IN A GLASS CONTAINER MANUFAC- 
TURING PLANT.” 
D. E. Grube, Owens-Illinois Glass Co., Toledo, Ohio 
3. “LUBRICATION IN A CHEMICAL PLANT.” 
R. W. Clark, E. I. du Pont de Nemours & Co., 
Wilmington, Delaware 
SESSION 3B Performance, Design and Operation of 
Rolling Contact Bearings 
A. A. Raimondi, Westinghouse Research Laboratories, 
Organizing and Session Chairman 
1. “DESIGN AND OPERATION OF BALL BEARINGS FOR 
USE IN PRESSURIZED WATER SYSTEMS.” 
P. R. Eklund, Westinghouse Electric Co., Pittsburgh, 


Pa. 

« 

' 2. “THE TORQUE AND WEAR OF WATER LUBRICATED 
BALL BEARINGS AS RELATED TO CERTAIN DESIGN 
PARAMETERS.” 


W. H. Goldwaite, C. M. Allen, and D. W. Knoll, 
Battelle Institute, Columbus, Ohio 

3. “ROLLING CONTACT BEARINGS FOR NON-LUBRI- 
CATING SERVICE.” 
B. E. Murphy, J. K. Elbaum, Haynes-Stellite Co., 
Kokomo, Ind. 

SESSION 3C_ Lubrication Fundamentals 
Dr. E. G. Jackson, General Electric Co., Lynn, Mass., 
Organizing and Session Chairman 

1. “THE NON-NEWTONIAN CHARACTERISTICS OF 
LUBRICATING OILS.” 
Theodore W. Selby, General Motors Research, 
Warren, Michigan 

2. “MEASUREMENTS ON POLYMER MODIFIED LUBRI- 
CATING OILS AT HIGH RATES OF SHEAR.” 
Dr. Waldmir Philipoff, Franklin Institute 

3. “EXPERIMENTAL INVESTIGATION OF THE CORRO- 
SIVE COMPONENT OF MECHANICAL WEAR.” 
Raymond H. Baskey, F. C. Wagner and J. T. Bur- 
well, Horizons, Inc., Cleveland, Ohio 

4, “Is BOUNDARY LUBRICATION A MYTH?” 
W. Lewicki, Imperial College of Science and Tech 
nology, Dept. Chemical Engineering, London, 
England 

SESSION 3D Lubrication Engineering Course 


SESSION 3E_ Exhibits 


2:00-4:30 P.M. 
SESSION 4A_ The Nature of Chemisorbed Lubricant 
Films 
E. M. Kipp, Session Chairman, Dr. Herman Reis, 
Standard Oil Co., of Indiana, Organizing Chairman 
1. “CHEMICAL NATURE OF EXTREME PRESSURE LUBRI- 
CATION.” 
Dr. G. Hugel, Institut Francais Du Petrole, Paris, 
France 
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2. “ADSORPTION AND FRICTION STUDIES OF LUBRI- 
CANT ADDITIVES.” 

Arnold Miller, Borg-Warner Corp., Des Plaines, Ill. 

3. “A THEORETICAL CRITERIA FOR THE EFFECTIVE- 
NESS OF A LUBRICANT FILM.” 

Ernest Rabinowicz, M.I.T., Cambridge, Mass. 

4. “RECENT RUSSIAN RESEARCH ON CHEMISORBED 
LUBRICANT ADDITIVES.” 

Douglas Godfrey, California Research Corp., Rich- 
mond, Calif. 

5. “APPROACH TO FRICTION AND BOUNDARY LUBRI- 
CATION FROM THE DISLOCATION THEORY OF FRIC- 
TION.” 

John H. Dismant, Consultant Research Engineer, 
Grand Junction, Colorado 


SESSION 4B Automation Lubrication Practices in 
the Automotive Industry 
Roger Hendrick, Reynolds Metals Co., Richmond, 
Virginia, Organizing and Session Chairman 
1. “STANDARDIZATION OF PLANT LUBRICANTS AND 
LUBRICATION PRACTICES.” 
R. O. Kageff, Ford Motor Co., Detroit, Michigan 
2. “INCREASED MACHINE PRODUCTIVITY DEMANDS 
WELL-DESIGNED LUBRICATION PRACTICES.” 
Robert H. Guy, Detroit Transmission Division, 
General Motors Co., Ypsilanti, Michigan 
“ESTABLISHING LUBRICATION PRACTICES IN AN 
AUTOMATED ENGINE PLANT.” 
D. F. Miller, Engineering Division, Chrysler Corp., 
Detroit, Mich. 


SESSION 4C_ Rolling Contact Bearings 
J. H. Gustafson, Marlin Rockwell Corp., Organizing 
and Session Chairman 

1. “GREASE LUBRICATION IN ULTRA HIGH LOAD 
ROLLER-CONTACT BEARINGS.” 

J. B. Ancinelli, Shell Development Co., Emeryville, 
Calif. 

2. “THE EFFECT OF L. RIBBON AND SPRING TYPE 
SEPARATORS ON THE STARTING TORQUE OF AN 
R4D BEARING.” 

John C. Lawrence, Air Research Mfg. Co., Los 
Angeles, Calif. 


SESSION 4D Lubrication Engineering Course 


SESSION 4E_ Exhibits 
6:30-9:30 P.M. Cocktail Party and Annual Awards 
Banquet 


LSS) 


Wednesday, April 17, 1957 
9:30-11:30 A.M. 


SESSION 5A Requirement for Automotive Hypoid 
Gear Lubrication 
R. O. Kageff, Ford Motor Co., Detroit, Mich., Organiz- 
ing and Session Chairman 
1. “NEW DEVELOPMENTS IN GEAR LUBRICANTS.” 
C. M. Heinen, Chrysler Corp., Detroit, Michigan 
2. “PROBLEMS ASSOCIATED WITH MARKETING GEAR 
LUBRICANTS.” 
A. A. Manteuffel and J. B. Stucker, Pure Oil Co., 
Crystal Lake, Ill. 
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3. “CRC EVALUATION OF NEW GEAR LUBRICANTS.” 2:00-4:30 P.M. 
T. P. Sands, Monsanto Chemical Co., St. Louis, Mo. SESSION 6B Lubrication Equipment 


4. “FIELD PROBLEMS IN HYPoOID REAR AXLES.” 


J. E. Cardillo, Ford Motor Co., Dearborn, Mich. oh otitis Master Lubricants Co., Organizing 
. “CHEMICAL ADDITIVES FOR HyPporD GEARS.” = ; 
; R. A. Asseff, Lubrizol Co., Cleveland, Ohio T. M. Murphy, Scewart-Warner Corp., Chicago, Ill, 
SESSION 5B Railroad Journal Bearings Session Chairman 
L. E. Hoyer, American Brake Shoe Co., Detroit, Mich., 1. “FILTRATION OF COOLANTS.” 
Organizing and Session Chairman Gordon Signor, Scovill Mfg. Co., Waterbury, Conn. 

1. “FRICTION AND OIL FEED CHARACTERISTICS OF 2. “FILTRATION OF LUBRICATION OILS.” 
JOURNAL Box BEARINGS.” Herbert A. Wilson, Commercial Filters Co., Melrose, | 
George L. Pigman, Caterpillar Tractor Co., Peoria, Mass. 

Ill., and W. M. Keller, AAR 3. “FILTRATION OF DIESEL ENGINE OILS.” 

2. “CAR OIL ADDITIVES.” W. King Simpson, Electromotive Corp., La Grange, | 
Ray McBrian and L. C. Atchinson, Denver & Rio Illinois ‘ 

Grande Western R.R., Denver, Colo. 

3. “PROGRESS REPORT ON HoT BOXES.” SESSION 6C_ Lubrication of Non-Ferrous Metals and 
Victor C. Barth, Chicago and Northwestern R.R. Surfaces 

4. “PROGRESS REPORT ON USE OF MOLYBDENUM DI- Dr LB: Sargent, gi; Organizing and Session Chair- 

SULFIDE IN RAILROAD JOURNAL BEARINGS.” man, Aluminum Co. of America, Pittsburgh, Pa. 
E. E. Smith, Climax Molybdenum Co., New York, 1. “WEAR AND FRICTIONAL CHARACTERISTICS OF 
New York SOME WROUGHT AND CAST NICKEL BASE ALLOYS.” 
SESSION 5C_ Lubricating Mechanisms of Solids R. B. Kozlik, International Nickel Co. 
Lubricants 2. “MILL AND LABORATORY EVALUATION OF OILS FOR 
Robert L. Johnson, National Advisory Committee on ROLLING OF COPPER ALLOYS.” 
Aeronautics, Cleveland, Ohio, Organizing and Session F. L. Reynolds, Bridgeport Brass Co. 
Chairman 


“FRICTIONAL CHARACTERISTICS OF AIRCRAFT 
WHEEL BRAKE MATERIALS.” 
Dr. C. Sump, Armour Research Foundation, 


Wo 


1. “PLAsTiIcs, SOLID LUBRICANTS, AND BEARINGS.” 
A. J. G. Allan, Polymer Chemicals Dept., E. I. du 


Pont de Nemours & Co., Inc. ‘ 

2. “MOLYBDENUM DISULFIDE AND RELATED SOLID Cee. ‘ 
LUBRICANTS.” SESSION 6D_ Reclamation and Maintenance 
Bernard C. Stupp, Hohman Plating & Mfg. Co., Inc., N. C. Penfold, Southwest Research, San Antonio, ¢ 
Dayton, Ohio Texas, Organizing Chairman 

3. “MECHANISM OF WS. LUBRICATION IN VACUUM.” 1. “FILTRATION OF Motor OIL.” e 
Melvin T. Lavik, Midwest Research Institute, Kansas J. R. Griffin, Jr., Dev. Head, Lubrication Oil Petro- 
City, Missouri leum Lab., E. I. du Pont de Nemours Co. 

4. “FRICTION OF TEFLON AS A DRY LUBRICANT BEAR- ° 

2. “LUBRICATION PROBLEMS ASSOCIATED WITH LARGE 


ING.” 

S. B. Twiss, P. J. Wilson, and E. J. Snyder, Chrysler 

Corp., Engineering Div., Detroit, Michigan 
SESSION 5D_ Lubrication Engineering Course 
SESSION 5E_ Exhibits SESSION 6D_ Exhibits 


COMPRESSOR STATIONERY ENGINES.” 
Clyde M. Floyd, Humble Oil & Refining Co, 
Houston, Texas 


RESERVATION RATE CARD—RESERVE YOUR ROOM NOW! 


Please make my reservation as checked below: 











Arrival Date, A.M. or P.M I aaa ala Sk ates nactigs anlar einen dans 

Name__ Se hs ee ey 

Address a De) |) | ee 

OT TS ea cal ee i Se . $ 6.250 $ 7.00.) $ 8.750 $ 9.857] $11.85} 
12.857) 13.507) 14.50, 20.50.) 

Room for two (double bed)... Sheareees 10.007) 11.750 12.85. 15.857 17.5007 

Room for two (twin beds).................. é Bake ioe 12.257] 13.257 15.357 16.35( 17.000] 
18.00) 20.507] 

Twin with rollaway..... 2... : 15.257 16.257 18.357 19.35(1 

Suite—parlor and one bedroom......... 25.00] 26.007] 30.007] 32.007 

Suite—parlor and two bedrooms..... 37.85] 38.85] 45.007] 47.007] 

Sample Rooms ; 19.99 to 19.000) 

All above rates are per day. Subject to change. Reservat >»: 4<l¢ until 6:00 p.m., unless otherwise specified. 


Mail To: Sheraton-Cadillac Hotel, Detroit 31, Michigan 
Attn: ASLE Convention Manager 


104 February, 1957, LUBRICATION ENGINEERING 














ANNOUNCES 


Important New Developments 









and 
PLANT 
ENGINEERS in Compressed Air Filters 


and Pressure Regulators 


NEW Norgren Air Line Filters 


@ LESS PRESSURE DROP — larger passages and larger filter element. 


@ BETTER LIQUID REMOVAL — Improved louver plate and baffle design. Removes 


more liquid from the compressed air line. 





@ CHOICE OF FILTER ELEMENT—interchangeable filter elements, 74, 64, or 25 micron, 


NEW Norgren Pressure Regulators 
@ GREATER ACCURACY OF REGULATED PRESSURE — balanced valve and in- 


creased effective diaphragm area provide improved accuracy over a wide 
operating range. 


@ RELIEVING OR NON-RELIEVING TYPE AVAILABLE 


@ IMPROVED RELIEVING CHARACTERISTICS — automatic relief of excess pressure. 


Holds system pressure close to regulator setting. 


For complete information... 
call your nearby Norgren Representative listed in your telephone directory—or 


WRITE THE FACTORY FOR NEW CATALOG. 








3434 SOUTH E&LATI STREET ° ENGLEWOOD, COLORADO 
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CHECK 
AND 
RETURN 
THIS 
LIST 
TO 
US 


For information that will show you how 


UCON 


synthetic 
fluids and 
lubricants 


can do a job better for you. 


Sere errr e ... Hydraulic fluids 
Lskheechawckewe Safety hydrolubes 
Mitevetvieneouke Gear lubricants 
Te High-temperature lubricants 
emcee Low-temperature lubricants 
(ceeekneynee Rubber lubricants 
LAepeksSpeeberaee Packing lubricants 
__|... Compressor and Pump lubricants 
ee re. Lift-truck lubricants 
Aitcexe cece ce Metal-working fluids 
Sees errs oS Heat-transfer fluids 
Bees eee, Grease components 
Cae vise STE Textile lubricants 
aeewety Defoamers and De-emulsifiers 
LeSticneeesae ener ..«-Cosmetic oils 
Lornakeeneu ee Ink and dye diluents 
Mca peutce cee Leather softeners 
iciees ebeee Solvents and Plasticizers 
Aches bene ewe Chemical intermediates 
Better yet! Give us the specific require- 
ments for your job. We'll give you more 


information on how UCON fluids and 
lubricants can help you. 


CARBIDE 


AND CARBON 
CHEMICALS 





CARBIDE AND CARBON 
CHEMICALS COMPANY 


A Division of 
Union Carbide and Carbon Corporation [qq 
30 East 42nd Street New York 17, New York 
“Ucon” is a registered trade-mark of UCC. 
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(Personals, from p. 101) 

duction, of the Bakelite Co., Div. 
of Union Carbide & Carbon Corp., 
MSS. ee. 

W. D. Regnier has been ap- 
pointed Division Manager of 
Sales — Machinery Div., of the 
Crown Cork & Seal Co., Inc., 
Baltimore, Md. 

The Texas Co. has announced 
the following appointments: R. J. 
Ronan as Regional. Manager, and 
E. F. Koenig as Technical Rep- 
resentative, of their Technical 
Services Div., Research & Devel- 
opment Dept., with headquarters 
in Beacon, N. Y. 

W. Kujala has been ap- 
pointed Eastern District Sales 
Manager of the Gits Bros. Manu- 
facturing Co., Shaft Seal Div., 
with headquarters at 36 Grand 
Ave., Englewood, N. J. 

W. E. Johnson has_ been 
named Manager of Alcohol & 
Chemical Sales for U. S. Indus- 
trial Chemicals Co., Div. of Na- 
tional Distillers Products Corp., 
Me a 

T. A. Treleaven has been ap- 
pointed Supervisor of Advertis- 
ing & Sales Promotion for the 
Acheson Colloids Co., Port 
Huron, Mich. 

Klein & Saks of Washing- 
ton, D. C., consultants to Ameri- 
can industry and to foreign gov- 
ernments, have announced the ap- 


Lubrication Abstracts 


(Compiled by the ASLE Abstracts 


Sub-Committees. ) 


Change During Use of Behavior of 
Heavy-Duty Diesel-Engine Oils and Its 
Effect on Oil Change Periods, and Ap- 
plicable Test Methods, The, by N. 
Kendall & L. G. Richards, “Schweizer 
Archiv.,” Vol. 22, No. 8, Aug. 1956, pp. 
261-269 (in German). The functions 
performed by additives to diesel-engine 
lubricating oils are discussed. Experi- 
ments designed to establish optimum 
additive concentration and oil-change 
periods are described. The various op- 
erating conditions affecting wear and 
cleanliness are then discussed, and a 
detailed description of the test engine 
used and selected operating conditions 
are given. The primary benefits ob- 
tained by additive oils are reduction in 
cylinder and piston-ring wear as well as 
improvements in engine cleanliness. 
Since corrosive wear is the greatest 





pointment of R. L. Davies as Ex- 
ecutive Director. 

L. A. Bliss has been appoint- 
ed President of the Union Carbide 
Nuclear Co., a Div. of Union Car- 
bide & Carbon Corp., N. Y., N. Y. 

L. C. Byck, Jr. has been 
named Manager of Heavy Chemi- 
cal Sales for the U. S. Industrial 
Chemicals Co., N. Y., N. Y. 

Dr. M. W. Aarons has joined 
the technical staff of Bjorksten 
Research Labs., Inc., Madison, 
Wis., as Senior Physicist in the 
Solid State Physics Section. 

The Pennsylvania Salt Mfg. 
Co., Philadelphia, Pa., has com- 
pleted the consolidation of its 
Sharples operations with the ac- 
tivities of the Industrial Chemi- 
cals Div.. The new unit, known 
as the Industrial Div., will be di- 
rected by General Manager H. C. 
Land. 

L. V. Taylor has been named 
Senior Product Engineer in the 
Research & Development Dept. of 
Crown Cork & Seal Co., Inc., with 
headquarters in Baltimore, Md. 

K. Dunn, President of Ameri- 
can Brake Shoe Co., N. Y., N. Y., 
has been elected Chief Executive 
of the company. 

J. N. Hinyard has been ap- 
pointed Director of Market De- 
velopment for American Potash & 
Chemical Corp., Los Angeles, 
Calif. 








contributor to destructive wear, the ad- 
dition of basic material to the oil will 
neutralize the acids formed in the com- 
bustion process. Radioactive wear tests 
are described which indicate that addi- 
tive depletion occurs during extended 
engine runs. This is especially true of 
high-sulphur fuels. It is found that a 
correlation exists between wear and the 
level of alkalinity of the lubricating oil 
at the end of the test period. It is 
shown that the proper balance of vari- 
ous additives is important to effective 
maintenance of engine cleanliness by 
dispersant-type additives. (Translated 
and abstracted by L. Motulsky) 


Combating Cylinder Wear & Fouling 
in Large Low-Speed Diesel Engines, 
by M. J. VanDerZijden & A. A. Kelly, 
“Inst. Marine Engrs. Trans.,”’ Vol. 68, 
No. 8, Aug. 1956, pp. 272-278, discus- 
sion pp. 278-286. Crankcase oils of 
novel composition are evaluated in ex- 
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tensive laboratory and shipboard tests 
for their value in offsetting the corro- 
sive wear of cylinders and rings when 
operated on low-grade fuels in ship- 
propulsion engines. These novel lubri- 
cants, containing water-soluble addi- 
tives incorporated by emulsification, are 
shown to provide more effective anti- 
wear and engine-cleansing action than 
conventional heavy-duty lubricants con- 
taining oil-soluble additives. Contam- 
ination of the novel crankcase oil with 
sea water produces no adverse results. 
Engine type, operational schedule, fuel 
type and cleanliness, and maintenance 
practices may all be expected to in- 
fluence wear rates with conventional or 
emulsion-type lubricants. 


Line-Boring Rig Has Three Separate 
Bars, by C. T. Bower, London, “Ma- 
chine & Tool Blue Book,” Vol. 51, No. 
9, Sept. 1956, pp. 114-120 & 122. A new 
boring rig for machining in line two 
groups of bearings of an open-sided 
casting is described. Each group con- 
sists of three split bearings. The center 
line distance between these groups must 
be maintained to a fairly high standard 
of precision.. The new rig eliminates 
the need to remove and replace the 
bearing caps in setting up and taking 
down the casting, as was necessary with 
the old rig. This is accomplished by 
replacing each of the long boring bars 
on the old rig by three separate short 
bars with its own radial boring tool 
and each driven separately from a com- 


mon drive shaft. These boring bars 
are contained in a fixture which facil- 
itates the setting up of the casting. 
Greater tool life and production speed 
have been obtained with this new fix- 
ture. (Abstracter: H. N. Kaufman) 


Lubricating Oil Reveals Wear in Pipe- 
line Compressors, by J. L. Wilson & S. 
R. Sawyer, “Oil & Gas Journal,”. Vol. 
54, No. 63, July 16, 1956, pp. 108-111. 
AGA-sponsored studies are described 
which correlate periodic emission spec- 
trographic analyses of 75 used com- 
pressor-engine oils with engine per- 
formance. The objective is develop- 
ment of a method of detecting abnormal 
engine wear before failure. The oils 
and service data are contributed by 11 
major gas-transmission companies. Sili- 
con, iron, chromium, aluminum, copper, 
lead, tin, and boron are determined, and 
are used separately or in combination 
to give clues to wear or damage to en- 
gine parts. Most important is the cor- 
rect interpretation of the analytical re- 
sults, and care must be taken that the 
metals are not introduced from non- 
wearing members such as from gasket 
compounds, coolant-treating chemicals. 
Additional experience and knowledge 
sttould increase the value of the method 
in predicting engine difficulties. (Ab- 
stracter: N. C. Penfold) 


Mechanics of Lubrication, The, by 
C. L. Pope, “Iron & Steel Engr.,” Vol. 
33, No. 9, Sept. 1956, pp. 130 & 131. 


The three basic types of lubrication — 
dry, boundary, and fluid film — are dis- 
cussed. Examples are presented which 
show that dry lubrication might be pre- 
ferred in cases where the use of a lubri- 
cant might cause abrasives to be carried 
to the bearing, or in cases where oper- 
ating temperatures cause the _ break- 
down of the lubricant. The character- 
istics of boundary lubrication and the 
types of bearing materials and lubri- 
cants suitable for such conditions are 
presented. Fluid film lubrication and 
its related problems are discussed. A 
discussion of rolling-type bearings, their 
characteristics, and a few of the gen- 
eral causes of their failure and methods 
of correcting these causes is included. 
(Abstracter: H. N. Kaufman) 


Section & Use of Roll-Neck Bearings. 
by K. E. McHenry, “Iron & Steel 
Engr.,” Vol. 33, No. 9, Sept. 1956, pp. 
130 & 131. The essential properties 
which a bearing must possess are listed 
and defined. Characteristics of tin-base 
and lead-base babbitt bearings, grid- 
type bearings, composition bearings, 
and rolling-type bearings used as roll- 
neck bearings are discussed, with the 
advantages and disadvantages of each 


presented. (Abstracter: H. N. Kauf- 
man ) 
Test Facilities for Inspectorate of 


Fighting Vehicles, “Engineering,” Vol. 
182, No. 4715, July 20, 1956, pp. 79 & 80, 


and “Engineer,” Vol. 202, No. 5242, 





DB) ay: \"£er Bb) =a ay: \"/.18 
lubrication systems 


Unilube ‘‘Packaged”’ Systems—for compact, 
economical lubrication with 


Custom Engineering 








“packaged,” 
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Designed especially for systems requiring up to 50 gpm, 
Dravo-DeLaval Unilube units contain the same engineer- 
ing features found in the larger, custom designed systems. 
Every Dravo system includes four essentials of dependable 
and efficient mill lubrication: 


Streamline Flow 
Piping, elbows and valves are carefully selected to hold 
pressure drops to a minimum and to provide non- 
turbulent flow. 


Correct Metering of Lubricant 
Dravo systems are designed to supply the right amount 
of lubricant needed at each lubrication point. 


Temperature Control 
Accurate, automatic temperature control is a feature 
of every Dravo system. 

Efficient Filtering 


Full flow, pressure type filters allow an uninterrupted 
flow of clean lubricant with minimum pressure drop. 


* 


Dravo-DeLaval systems, whether custom designed or 
are designed to provide dependable protec- 
tion. Dravo maintains an experienced staff to engineer 
and install these systems. For complete details, write 
Dravo Corporation, Dravo Building, Pittsburgh 22, Pa. 


DRAVO 


CORPORA T 


Special Lubrication and Coolant Systems for mechanical equipment serving industry 
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from EMERY...EMOLEIN® AZELATES 
for the extreme lubrication performance Jet Engines require 











MEETS BOTH MILITARY AND CIVILIAN REQUIREMENTS 


Synthetic lubricant fluids that meet both military 
(Mil-L-7808-C) and civilian specifications are now 
being compounded from Emolein Azelates 
(diesters). 
The excellent performance of these new diesters, 
Emolein 2957 di-iso-octyl azelate and 2958 di-2- 
ethylhexyl azelate in lubricants designed to meet 
the extreme heat and cold performance qualities 
required by jet engines, is attributed to the follow- 
ing combination of properties: 
1) excellent temperature-viscosity performance 
even at high and low temperature extremes... 


2) high viscosity index... 3) low pour points... 
4) excellent lubricity... 5) oxidation and corro- 
sion stability... 6) high flash and fire points... 


7) excellent additive response. 


es 


7 Organic Chemical 
os Sales Department 


Emery Industries, Inc., Carew Tower, Cincifinati 2, Ohio 


Produced from non-strategic raw materials 


Since the Emolein azelates are based on azelaic 
acid obtained from domestic fats and oils abun- 
dant in supply, availability is not contingent on 
strategic imported raw materials. Also, future 
plant expansion is being carefully coordinated 
with the broadening utility of these diesters. 


Application in other synthetic lubricants 


Other military specifications met by synthetic 
fluids and greases compounded from Emolein 
Azelates include: Mil-G-3278 A, Grease, Aircraft 
and Instruments-Low and High Temperatures; 
Mil-L-6085 A, Lubricating Oil, Aircraft Instru- 
ments, Low Volatility; and Mil-L-6387 A, Lubri- 
cating Oil, Synthetic Base. 


Mail coupon below for full technical information. 


Emery Industries, Inc., Dept. LE-2, Carew Tow:2r 
Cincinnati 2, Ohio 


l 

| 

| Please send me a copy of your 16-page Technical Bulletin 
] No. 409 titled “Emolein Esters for Synthetic Lubricants.” 
| 

| 

| 

| 

| 

| 

'] 
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(Lube Abstracts, from p. 107) 

July 13, 1956, p. 56. Facilities of a new 
oil-test laboratory at the Inspectorate 
of Fighting Vehicles in England are 
described. Test engines include the 
Caterpillar single-cylinder diesel and 
Chevrolet which are used similarly in 
the USA for qualification of oils in ac- 
cordance with military specifications. 
Supplementing these are pairs of Petter 
AV-1 diesels and Petter W-1 gasoline 


engines which are used as preliminary 
screening tools. Gear oils are evaluated 
in both a laboratory rig using a stand- 
ard “Vanguard” rear axle operated un- 
der high-torque conditions, and in a 
test car operated under high-speed con- 
ditions. These tests are considered the 
equivalent of the high-torque and high- 
speed tests used for qualification of gear 
oils under MIL 2105 specifications in 
the USA. (Abstracter: N. C. Penfold) 


Foreign Lubrication Abstracts— 


(This is the tenth in a series of ab- 
stracts of translations of Foreign arti- 
cles on lubrication, by Henry Brutcher. 
Copies of the full translations are 
available, at the indicated prices, by 
writing Mr. Brutcher at P. O. Box 157, 
Altadena, Calif.) : 


Mechanism of Action of Active Agents 
in the Cutting of Metals, by G. I. Epifa- 
nov et al; “Doklady Akademii Nauk 
SSSR,” Vol. 97, No. 2, 1954, pp. 277- 
279; 1500 words. Concept of ‘disinte- 
grating action’; its usefulness in ex- 
plaining a great body of experimental 
data on the effect of cutting fluids, more 
specifically, of active agents, on the 
deformation and disintegration of met- 
als in cutting. Disintegration as result 
of catalysis of decomposition of cutting 
agents by the metal, and diffusion of 
the decomposition products, particular- 
ly hydrogen, into the metal lattice, 
causing the latter’s disruption. Effect 
of oxygen, carbon, and nitrogen. Equa- 
tion expressing the rate of heterodiffu- 
sion. Supporting evidence for proposed 
mechanism of disintegrating action of 
active cutting agents. (Order No. 3424, 
price $2.90) 


Thermodiffusional Sulfidizing of Steels, 
by V. V. Gal’chenko; “Stanki I Instru- 
ment,” Vol. 26, No. 2, 1955, pp. 17-19; 
2 tables, 1600 words. Mechanism of ac- 
tion of FeS surface layer on steel or 
cast iron, produced by impregnation in 
salt baths containing compounds of sul- 
fur and nitrogen, in lowering wear and 
preventing seizing and welding of struc- 
tural parts in contact with each other. 
Effect of change in surface zone by 
sulfidizing upon frictional and other 
characteristics; electrostatic polariza- 
tion of sulfidized case when under com- 
préssion; and increase in its absorptive 
capacity for lubricants. Usefulness of 
sulfur in creating a buffer layer for lu- 
brication and cutting. Currently used 
methods other than thermodiffusional 
sulfidizing, for minimizing friction and 
facilitating cutting. Results of exten- 
sive comparative tests of the various 
processes of sulfidizing, on a Timken- 
type wear-testing machine (Table II); 
steels used in tests include Mn steel 
with 0.23% S, 0.8% Cr structural steel, 
and bearing steel. (Order No. 3595, 
price $3.75) 


Performance of Various Emulsions in 
the Cold Rolling of Strip Steel, by H. 
Pannek, “Stahl und Eisen,” Vol. 75, 
No. 12, 1955, pp. 767-769; 2 tables, 3100 
words. Principal requirements to be 
met by good emulsions for the cold roll- 
ing of steel. Investigation of six 
emulsions for their cooling action, rust- 
inhibition on coiled strip, annealing resi- 
due, lubrication residue, slime on emul- 
sion, erosion tendency, and smell. 
Points scheme for assessing these prop- 
erties (Table II); practical usefulness 
of scheme for drawing conclusions ap- 
plicable at the rolling mill, as to fitness 
of any given emulsion. Includes writ- 
ten discussion by a lubrication engi- 
neer, analyzing the value of such an as- 
sessment as proposed by author. (Or- 
der No. 3639, price $5.90) 


Sulfidizing of Gray Iron & Steel, by I. 
M. Engalychev & P. U. Zemskov; 
“Vestnik Mashinostroeniya,” Vol. 36, 
No. 2, 1956, pp. 46-48; 4 figs., 2 tables, 
1100 words. Sulfidizing gray-iron pis- 
ton rings in aqueous and nonaqueous 
baths. Particulars on composition of 
three aq. and three anhydrous sulfidiz- 
ing solutions, and results obtained with 
them. Penetration of sulfur into speci- 
mens as function of treating time (Figs. 
1 & 2) and bath composition. Compo- 
sition of the two gray irons studied; 
also tool steels. Wear testing procedure 
and results. Superiority of sulfidized 
over phosphated piston rings in con- 
tinuously operating engines; sulfidized 
chrome-plated rings. Sulfidizing of 
cutting tools: 50-100% extension of use- 
ful life of drills obtained by treatment 
in two out of the three tested solu- 


tions. (Order No. 3744, price $2.90) 


Influence of the Ratio of Areas of Fric- 
tion upon Wear, by D. N. Garkunov; 
“Doklady Akademii Nauk SSSR,” Vol. 
104, No. 2, 1955, pp. 227-228; 1 fig., 600 
words. Relationship between ratio of 
gravimetric wear of two materials in 
frictional contact (like with like and 
with unlike), and ratio of their surface 
areas of friction. Mutual abrasive wear 
of steel specimens as an example (Fig. 
1). Four hypotheses underlying the 
author’s explanation of this relation- 
ship. Nature of abrasive wear of met- 


« als, especially as affected by speed of 


movement. 


$1.50) 


(Order No. 3764, price 
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NEW... 
EMERY 3033-S 
LUBRICANT ESTER... 


a new-type diester base for 
synthetic lubricants 


Emery 3033-S is a new-type dipropyl- 
ene glycol diester based on pelargonic 
acid, a unique, Co, saturated, mono- 
basic acid. 

It is currently in use or under test in 
the following three areas: 1) Synthetic 
greases for spec. Mil-G-3278-A Low 
Temperature Aircraft Grease; 2) 
Low-cost blending component for 
synthetic low-temperature lubricating 
fluids meeting Mil-L-7808 C; and 3) 
synthetic lubricant base fluid for 
civilian lubricants in aircraft, auto- 
motive and specialty uses. 


Since 3033-S is based on a relatively 
low-cost acid, pelargonic acid, long- 
range economics are favorable. Also, 
availability is not contingent on 
strategic, imported raw materials 
since pelargonic acid is made from 
abundantly available domestic fats 
and oils. 


Though 3033-S is in a development 
stage, it is available in tankcar quan- 
tities on reasonable notice. 


Mail coupon below for Technical 
Bulletin titled “Emery 3033-S Lubri- 
cant Ester” for complete character- 
istics and performance data in syn- 
thetic greases and fluids. 


Development and Service Department 


Emery Industries, Inc. 
Carew Tower, Cincinnati 2, Ohio 


j Emery Industries, Inc. | 
| Dept. LE-2A, Carew Tower | 
| Cincinnati 2, Ohio | 
I Please send Development Product Bulletin | 
| #60 on Emery 3033-S. | 
| Name... cccccccccccccccccccccscscces | 
| Company. ...eeeeeeereeseceeeseceres 
bh Ad iio sisicisceee:s erie calelerdd o  iaelars'« | 
| CHY ccc cwscccwaecesece Slal@sccccccecs | 
i 
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Sub-Zero 
Lubrication 


Highly recommended for general grease 
applications on all types of machines 
operating at very low temperatures. 
Remains plastic at temperatures as 
low as 70° F below Zero and has a 
Melting Point of 270° F. Possesses high 
film strength and is of a consistency 
that meets all requirements. Can be 
easily applied through grease guns or 
by other means of application. Low 
TEMP LUBRIPLATE is waterproof and 
will protect automotive and other 
types of equipment against the unfa- 
vorable effect of salt or calcium chlo- 
ride as used on highways during win- 
ter months. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE Lusricants 
WILL IMPROVE ITS OPERATION 
AND REDUCE MAINTENANCE 


For nearest LUBRIPLATE distributor 
see Classified Telephone Directory. 
Write for free “LLUBRIPLATE DATA 
Booxk”’. .. a valuable treatise on lubri- 
cation. LUBRIPLATE DIVISION, 
Fiske Brothers Refining Company, 
Newark 5, N. J. or Toledo 5, Ohio. 














PREVENTS WEAR Avda 
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Fl many “ye RTeg 0. 
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te 
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Patent Abstracts——— 


(Compiled by Ann Burchick, Alumi- 
num Co. of America.) 


Lithium Soap Grease with Phosphate 
Ester Vehicle, Patent No. 2,737,493 
(R. A. Butcosk, assignor to Socony 
Mobil Oil Co., Inc.) <A _ lubricating 
grease comprising: at least 60 percent 
by weight of a dialyl monoaryl phos- 
phate ester vehicle, a lithium fatty acid 
soap (I) in an amount from about four 
to about thirty per cent by weight of 
the grease, and a metal salt (II) of a 
monocarboxylic aliphatic acid having 
from about six to about ten carbon 
atoms per molecule in an amount from 
about 0.2 to about ten per cent by 
weight of the grease, the metal of said 
metal salt (II) being selected from the 
group consisting of lithium and alu- 
minum. 


Stable Greases Containing Synthetic 
Gelling Agents, Patent No. 2,737,494 
(F .C. Frank, assignor to Socony Mobil 
Oil Co., Inc.) A grease comprising 
an oleaginous vehicle and a salt in an 
amount sufficient to thicken said vehicle 
to form a grease, said salt being a 
metal salt of an acidic reaction product 
obtained by reaction of a compound 
selected from the group consisting of 
an aliphatic monohydric alcohol hav- 
ing at least about eight carbon atoms 
per molecule and an aliphatic mono- 
amine having at least about eight car- 
bon atoms per molecule, with an acidic 
copolymer of an alpha, beta unsaturated 
polycarboxylic acid and a low molec- 
ular weight organic compound having 
a terminal vinyl group and having less 
than about ten carbon atoms per 
molecule, such that from about fifty to 
about ninety per cent of the carboxyl 
groups of the acidic copolymer are re- 
acted with said compound, said acidic 
copolymer having a molecular weight 
above about 1000, the metal of said salt 
being selected from the group consist- 
ing of metals of Groups I through III 
of Mendeleeff’s Periodic System and a 
small amount, sufficient to reduce the 
tendency to stiffen on standing of a 
grease comprised of said oleaginous 
vehicle and said salt, of a polymeric 
material having an average molecular 


weight from about 10,000 to about 
100,000, polymeric material being se- 
lected from the group consisting of an 
olefin polymer; an ester polymer; an 
esterified copolymer of an alpha, beta- 
unsaturated dicarboxylic acid anhy- 
dride and vinyl acetate; an esterified 
copolymer of a vinyl ether and an 
alpha, beta-unsaturated dicarboxylic 
acid anhydride; an esterified copolymer 
of an alkyl ether and an alpha, beta- 
unsaturated dicarboxylic anhydride; 
and an ester of a thiophene-modified, 
maleic anhydride-styrene copolymer. 


Grinding Oil Containing Pyrophos- 
phatidic Acid & Sulfur, Patent No. 
2,737,495 (H. W. Johnston, assignor to 
The Standard Oil Co.) A composition 
comprising at least 88% by weight of 
a mineral oil base having a viscosity 
in the range of 150 to 300 SUS at 100 
F., from about 0.5 to about 10% by 
weight of pyrophosphatidic acid and 
from about 0.25 to about 3.0% by 
weight of dissolved sulfur. 


Lubricating Oil Compositions Contain- 
ing Polymeric Additives, Patent No. 
2,737,496 (W. E. Catlin, assignor to 
E. I. duPont deNemours & Co.) A 
petroleum base lubricating oil contain- 
ing at least 0.1% by weight of an oil 
soluble, basic amino nitrogen contain- 
ing addition type copolymer containing 
in combined form as its essential 
monomeric components copolymeriz- 
able ethylenically unsaturated com- 
pounds each containing only one poly- 
merizable thylenic linkage, at least one 
of which components is amine-free and 
contains from 8 to about 18 carbon 
atoms in an aliphatic hydrocarbon chain 
which in the copolymer is not part of 
the main chain, and one of the com- 
ponents as it exists in the copolymer 
containing a basic amino nitrogen in 
the side chain, said copolymer contain- 
ing 0.1% to 3.0% by weight of basic 
amino nitrogen, said copolymer having 
an inherent viscosity of 0.1 to 3.0 as 
determined at 0.1% weight/volume con- 
centration in benzene at 25 C., and said 
copolymer being one which does not 
contain as a component a N-hydrocar- 
bon-substituted acrylamide. 








Opening for 
LUBRICATION ENGINEER 


Southern California concern operating a large variety of heavy machinery 
and mobile equipment has technical staff position open for qualified man 
with mechanical or chemical engineering degree, or equivalent. 
able to prescribe correct lubricants and lubricating methods, write specifi- 
cations and schedules, oversee lubricating costs and standards in wide 
range of usage. State experience, age, training, etc. Write Box LE-155. 


Lubrication Engineering, 84 E. Randolph St., Chicago, Ill. 


Must be 
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NATIONAL OFFICERS 


President 
E. R. Booser 
General Electric Co. 
Vice-President at Large 
J. O. McLean 
Reynolds Metals Co. 


Secretary 
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Treasurer 
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ec éxcevesceaeneceeenss J. M. Olson, 4301 SE Anthony Wayne Dr., Fort Wayne, Ind. 
po ae ee T. L. Gordy, Continental Oil Co., P. O. Box 2197, Houston, Tex. 
pS SPT ECE TTT CC CCE ee G. H. Pearson, Jr., 6244 E. 25th St., Indianapolis, Ind. 
ED bv cdccaceewcnderehadcessavindseeaxadeans —~ * D. Jenkins, Box 1099, Kansas City, Mo. 
ROT Tee Cre er ere H. E. Goddard, 407 Cutler St., Greeneville, Tenn. 
Los Angeles .......eececseeceeceeeek F. Connelly, 6033 N. Camellia Ave., "Temple City, Calif. 
pO Ree J. K. Wyatt, Standard Oil Co. (Ky.), 430 W. Bloom, Louisville 8, Ky. 
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ASLE Publications 
ORDER BLANK 


Interpreting Service Damage In 
Rolling Type Bearings 


A manual on ball and roller bearing damage which in- 
cludes drawings, tables, and 74 photographs for aiding in 
the classification and identification of the causes of many 
of the common types of bearing damage. $1.00 per copy. 


‘‘Lubrication Engineering’’ Decennial Index 


Subject & Author Indexes listing the papers published 
in Lubrication Engineering, Journal of the American 
Society of Lubrication Engineers, in Volumes 1 thru 10 
(1945 thru 1954). 50c per copy. 


Petroleum-Type Hydraulic Fluids 


Second in the series of ASLE monographs, covering Hy- 
draulic Oil Specifications & Service Properties, Viscosity, 
Viscosity Index, Demulsibility, Oxidation Stability, Lu- 
bricating Value, Rust & Corrosion Preventive Qualities. 
$1.00 per copy. 


Physical Properties Of Lubricants 


First in the series of ASLE monographs, covering -Vis- 
cosity, Density & Specific Gravity, Cloud & Pour Points. 
Flash & Fire Points, Carbon Residue, Neutralization 
Number & Interfacial Tension, Saponification Number. 
Emulsification, Specific Heat. $1.00 per copy. 


Practical Lubrication, Vol. 1 


Ten practical articles giving information fundamental to 
the carrying out of successful lubrication practices in 
industry: Cleaning Lubrication Systems, Coal Mine Lu- 
brication, Grease Lubrication of Ball Bearings, Lubricat- 
ing Grease, Lubrication Requirements of Gears as Seen 
by a Gear Engineer, Open Gear Lubrication, Planned 
Lubrication as a Part of Plant Maintenance, Reduction of 
Gear Failures, Seals & Closures, Steel Mill Lubrication 
from Management's Point of View. $1.00 per copy. 


Indicate opposite title the number of copies desired, fill in 
your name and address, enclose remittance, and mail to: 


ASLE, 84 E. Randolph St., Chicago 1, Ill. 
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(Please Print) 








Alemite Div., Stewart-Warner Corp. ....(Inside Back Cover) 
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Grafo Colloids Will Do 
A Better Job For You! 


Grafo colloidal graphite will cut your overhead and step 
up production. There is a proven Grafo product for 
piercing, drawing and noseing on shel! forging operations. 


® For forging Titanium, Stainless steel and other alloys for 
jet engine blades. 


* For deep or shallow drawing of all types. 


& For die casting, extruding, spinning and forging of alumi- 
num, zinc, magnesium, brass and other light metal alloys. 
No matter what your specific lubrication condition . . . wherever 


lubrication is required Grafo Colloidal products will do a better job 
for you. 


Some of Grafo’s Many 
Uses Include: 


Rubbing and sliding surfaces Conductive coatings 
impregnation and parting Resistance elements 
High and low temperatures Steam cylinders 
Assembly and run-in Mold coatings 

Hot and cold forging Extrusions 

Drawing and stamping Die castings 


Write today for full details 


CeLtLLoiges 
r O CORPORATION 
269 WILKES PLACE 
SHARON, PENNSYLVANIA 
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AUTOM ATIE 


provides constant, foolproof 
uniform lubrication — 
to protect any moving surface! 


Alemite Oil-Mist lubrication can be easily designed into 
any new or installed machine. This simple, continuous, 


completely automatic system eliminates human error— 


multiplies bearing life—reduces product spoilage — boosts 
machine output! Operates on compressed air... 


starts 


and stops when machine switch is turned on and off. 
Airborne lubricant is conveyed through tubing to bear- 
ings. Mail coupon below for full details about Alemite 


Oil-Mist. Now in use on modern, high-speed machines. 


8 Advantages of the Alemite Oil-Mist System 


1. Continuous lubrication. Deposits 
fresh, clean film of oil on all surfaces 
of all bearings. 


2. Fully automatic. Starts and stops 
with operation of machine switch. 


3. No guesswork. Bearings can’t be 
overlooked, or over-lubricated ! 


4. Reduction of bearing tempera- 
tures. Acts as bearing coolant. Reduces 
bearing temperatures as much as 20°F. 


5. Fewer types of oil. Reduces num- 
ber of oils that must be stocked, han- 
dled and applied. 


6. Elimination of downtime. All 
bearings are constantly lubricated 
while machines continue to operate. 


7. Extension of bearing life. Life of 
grinding machine bearings have been 
extended from 400 to 7,000 hours! 


8. As high as 90% less oil con- 
sumption. Usually consumes about 
1/10th amount used by any other oil- 
ing method. 


Mail coupon for Oil-Mist demonstration and information 


ALEMITE 


REG. U. S. PAT. OFF. 


Division of STEWART-WARNER CORPORATION 








La BRIiC Ae. 


Lubricates any bearing on any machine 
with one of three types of fittings: 


‘fs “9. Mist fittings for roller, ball, needle—or any 
anti-friction type of bearings. 


Spray fittings for open and enclosed gears 
and chains. 


Condensing fittings for plain bearings, slides, 
= ways, vees, cams, and rollers. 





— lubricates 
anti-friction § 
bearings 


plain 
bearings 
— 


—lubricates 


Alemite Division of Stewart-Warner, Dept. JJ-27 
1850 Diversey Parkway, Chicago 14, Illinois 

[] Please send me a FREE copy of your new and complete 
Oil-Mist catalog. 
Please have your Alemite Lubrication Representative arrange 
a no-obligation demonstration. 


STEWART [aan 


Company p Seon se Sia tassiceetssedcucsearensite 
Address RRR RESO Be treer oR oe : peccraed 


City Zone State 
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GEAR OIL 


“Another Hodson First" 


An extreme pressure (E. P.) circulating oil carrying 
the full 65 Ib. lever arm load on Timken Tester — 
with high fire and flash, exceptional viscosity index, 
excellent oxidation stability, and low pour test speci- 
fications. 


For use where ambient temperatures range above 
normal, such as: 


HOT MILL TABLE DRIVES 
FURNACE CONVEYOR DRIVES 


BLAST FURNACE, COKE OVEN AND 
SINTERING PLANT EQUIPMENT. 


~{ODSO 


Cihe HODSON CORPORATION 
Lubrication 


5301-11 WEST SIXTY-SIXTH STREET 


CHICAGO 38, ILLINOIS 
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